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ABSTRACT 

All available data on 2525 Vi lines (wave lengths, intensities, temperature 
classes, Zeeman effects, and absorption observations) subjected to analysis have 
aided in the identification of 60 doublet, 60 quartet, and 28 sextet terms. Com- 
binations between these give 634 multiplets and account for 2, 186 observed lines. 
Complete tables of lines and terms are presented. 

The lowest term is (d 3 s 2 )a 4 Fi H , but the strongest line (rate ultime of Vi) is 
(<2 4 s)a 6 D 4 j$— (d A p) y Q F° m with wave length 4379.24 A, involving the simple s-p 
transition. 

Line intensities, level intervals, and Zeeman effects indicate that this five- 
electron spectrum is governed, in the main, by LS coupling. The terms are all 
regular except for a few inversions, some of which appear to be explained by 
perturbations also accompanied by abnormal magnetic splitting. 

Absorption data and temperature classification confirm the orientation of the 
terms and agree qualitatively with their energies of excitation. 

Zeeman-effect observations for more than 900 lines greatly facilitated the 
analysis, and constitute convincing evidence for its correctness. 

With the aid of the quantum theory, and comparisons with other spectra, the 
electronic configurations responsible for the observed terms have been identified 
in nearly all cases, but a few terms are left unassigned for various reasons. 

A number of two-member series have been recognized; from them a corrected 
ionization potential of 6.71 volts has been computed for neutral vanadium atoms. 
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I. INTRODUCTION 

A contribution of far-reaching importance to the term analysis of 
complex spectra was made by Catalan [1] ! in 1922, when he announced 
new types of regularities (multiplets) in the spectra of manganese. 
Similar regularities were eagerly sought in other spectra, especially 
those of elements in the same period as manganese, primarily for the 
purpose of testing the alternation and displacement laws of spectral 
structure. Thus, after multiplets had been identified for scandium, 
titanium, chromium, manganese, and iron, to vanadium fell the 
distinction of disclosing the first spectral regularities in the 5th group 
of elements, thereby proving the general validity of the alternation 
law. 

The first regularities in the arc spectrum of vanadium were an- 
nounced in 1923, simultaneously by Meggers [2] and by Laporte [3]. 
Both recognized quartet and sextet multiplets accounting for several 
hundred lines. A paper on Zeeman effect and multiplet structure 
by Lande [4] gave further impetus to such analysis, and further 
results based on interpretations of observed Zeeman effects for 
vanadium lines were published by Meggers [5] and by Bechert and 
Sommer [6]. The analysis was continued by Meggers during the 
development of the theory of complex spectra [7] until the identified 
terms [8] accounted for about 1,000 lines. Except for a series-forming 
term identified in 1927 by Russell [9], the analysis rested until 1932, 
when it was resumed and carried to its present state of completion 
by cooperation of the present authors. A summary of the identified 
terms was published in 1934 by Miss Moore [10]. 

In order to bring this analysis to its present state, it was necessary 
to reobserve certain regions of the spectrum and to reexamine spec- 
trograms for faint lines. By postponing this presentation, it was 
possible to exploit new photographic plates and spectrographs, 
which added much to the completeness and quality of the data. 
Most of the new observing was done at the National Bureau of Stand- 
ards, while the extensions to the analysis all emanate from Princeton 
University. Since practically all conveniently observable data for 
V i lines have now been satisfactorily interpreted and correlated, the 
time has come for publication of final results. 

II. OBSERVATIONAL DATA 

The observed facts upon which this analysis of the Vi spectrum is 
based consist of wave-length measurements, intensity estimates, 
temperature classification, Zeeman effects and absorption data, all of 
which are collected in table 1. 

1. WAVE LENGTHS 

Although a considerable number of spectroscopists have measured 
wave lengths of vanadium lines [11], no one has given satisfactory 
results for the entire spectrum, so, in lieu of remeasuring all lines, it 
has been necessary to use a composite list. The most complete 
table of vanadium arc spectrum measurements (1,642 lines, 2311.53 
to 6812.63 A) was published in 1911 by Exner and Haschek [12], but 
the values are on Rowland's scale and the relative errors are rathe 

» Numbers in brackets refer to references at the end of this paper. 
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large. More precise values on the International Scale were obtainec 
by Kilby [13] (3126.224 to 3943.666 A), and especially by Ludwig [14 
(2207.1 to 4646.402 A), whose results as tested by subsequently founc. 
spectral regularities appear to be correct within a few thousandths 
angstrom. These observers, however, measured only short intervals 
of the spectrum and omitted many faint lines. The region of 
longer waves (5500 to 9500 A) was explored in 1920 by Kiess and 
Meggers [15]. 

Efforts to advance the structural analysis of vanadium spectra 
soon indicated the necessity of remeasuring portions of them and 
extending observations in both directions. At the National Bureau 
of Standards the interval 4456 to 6700 A was remeasured in 1923, 
new observations in the ultraviolet (2081 to 2440 A) were made in 
1925, new measurements in the infrared (6700 to 10500 A) in 1933 
were extended to 12000 A in 1935, and finally, the ultraviolet (2081 to 
2700 A) was once more observed with larger dispersion in 1936. 
These last observations were suggested by the term analysis which 
indicated that the earlier ultraviolet measurements were affected by 
systematic error. This systematic error was probably due to the fact 
that the iron lines used as standards below 2400 A were quite unreli- 
able until new values by Burns and Walters [16] become available in 
1929. 

Since these new values of vanadium wave lengths are here being 
published for the first time, it may be justifiable to give some details 
of their measurement. Large concave grating spectrographs were 
employed, except in the ultraviolet, for which an exceptionally power- 
ful quartz spectrograph became available in 1931. Dispersion con- 
stants of the spectrograms are as follows: 0.4 to 1.1 A/mm in the 
interval 2100 to 2700 A; 3.5 A/mm from 4456 to 9100 A; 10.2 A/mm 
from 8600 to 12000 A. All measurements were made relative to the 
international iron-arc secondary standards [17], supplemented in the 
ultraviolet by the above-mentioned values of Burns and Walters [16]. 
The earlier observations were made with vanadium chloride on 
graphite, but those since 1932 were secured with solid metal elec- 
trodes of highly purified vanadium kindly presented for these spec- 
troscopic investigations by Jerome K. Strauss of the Vanadium 
Corporation of America. 

A major difficulty encountered when describing the atomic spectra 
emitted by conventional sources is due to the confusing presence of 
molecular spectra arising from metallic oxides. In the arc spectrum 
of vanadium at atmospheric pressure partially resolved rotation 
structure of such bands [18] extending from the blue to the limit of 
observation in the infrared, inevitably masks many faint atomic 
lines and may in some cases falsify the wave-length measurements. 
The vanadium furnace spectrograms obtained by King [19] being 
free from oxide bands, were reexamined at Princeton for faint lines. 
Thus, in the range 2632 to 6607 A on King's plates, about 130 new 
lines were measured, the wave lengths of 155 others were checked, 
and 11 close doubles were resolved, including vanadium lines near 
strong iron lines or other impurities. Unfortunately, the infrared 
has not been observed without molecular spectra. 

The hyperfine structure of some Vi lines has been investigated by 
White [20], and by Kopfermann and Kasmussen [21], the latter 
definitely deducing from their measurements a nuclear-spin moment 

73059— 36— a 
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of 1=9/2 for vanadium atoms. In table 1 the symbol "cm" meaning 
"complex hyperfine structure measured", is attached to the 17 lines 
investigated with interferometers. No hyperfine structure in vana- 
dium spectra has been resolved with ordinary spectrographs, but 
some infrared lines showing considerable width may merit further 
study with greater resolving power. For example, the line with 
mean wave length 8116.80 A appears to have a width of the order 
of 0.5 A. The present term analysis of the Vi spectrum is quite 
independent of hyperfine structure, but further work in the latter 
field may be suggested and aided by it. 

2. INTENSITIES 

Except for four multiplets in each of which the relative intensities 
of lines have been measured by Frerichs [22] to test intensity rules, no 
quantitative measurements of intensities have been made in vanadium 
spectra and the usual practice of estimating such relative intensities 
has been followed. In the present case, we have quoted King's [19] 
arc-intensity estimates for the most part and attempted to supply 
the remainder on the same scale. Whereas other observers usually 
employ a scale of 1 to 10, King's scale has much greater range (1 to 
200 for vanadium), and although empirical, it has been shown to be 
remarkably homogeneous and in possession of considerable quanti- 
tative value [23]. 

3. TEMPERATURE CLASSES 

Comparison of the spectra of vanadium excited in a vacuum furnace 
at various temperatures enabled King [19] to separate some 1,600 
vanadium lines (2340 to 6842 A) into a half dozen different classes 
corresponding closely to successive energy stages required for their 
excitation. This classification was of primary importance in the first 
search for regularities among vanadium lines and has been of great 
value in simplifying and generally confirming the complete analysis. 
King's temperature classes in roman numerals are quoted together 
with estimated arc intensities in the following list of lines. In the 
interval 2400 to 3200 A, King measured about 130 Vi lines not 
mentioned before 1924. 

4. ZEEMAN EFFECT 

In 1911 the Zeeman effect for several hundred vanadium lines from 
3665 to 6625 A was published by Babcock [24]. These observations 
were improved and extended and in 1923 were lent in manuscript 
form to those actively engaged in multiplet analysis. Except for a 
few patterns published by Bechert and Sommer [6] these data have 
remained in obscurity, but with the kind consent of Mr. Babcock, 
they are now fully presented, together with their interpretation in 
the following list of Vi lines. A report on magnetic splitting factors 
(g and g sums) resulting from the present analysis was published last 
year by Kussell and Babcock [25] so further details of this phase will 
be omitted here. The Zeeman effect observations quoted in table 1 
are given in the usual form (normal triplet units) p components in 
parentheses followed by n components, the strongest in complex 
patterns being distinguished by boldface type. The same applies to 
calculated patterns, except that in some cases these are simplified to 
make their relation to the observations more obvious. 
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The calculated patterns are derived from the observed ^-values 
obtained from Babcock's material and listed in table 1. When the 
observed components are wholly or partially resolved the full com- 
puted pattern is given. When only blends of the components of a 
given polarization are measurable, the calculated position of the blend 
is given. For the stronger lines this is assumed to coincide with the 
center of gravity of the theoretical group, as determined by the for- 
mulas of Shenstone and Blair [26]. Such cases are marked b in the 
list. For weaker lines, it is probable that the measurement applies 
more nearly to the strongest component of the group, which is, there- 
fore, tabulated with the notation s. 

The observed Zeeman effects have been most helpful in the identi- 
fication of spectral terms and they afford the most convincing con- 
firmation of the correctness of this analysis of the Vi spectrum. 
"From the magnetic standpoint, this complex spectrum is conspicu- 
ously regular and orderly. Lande's formulas for the ^-factors are 
closely followed, showing (as does the regular multiplet structure) 
that the departures from LS coupling are small. Most of the dis- 
cordances are explicable as a result of simple perturbations between 
adjacent levels [25]." 

5. ABSORPTION 

Before the theory of complex spectra had been fully developed the 
apparent prominence of large azimuthal quantum numbers was 
regarded skeptically by many, and it was necessary to devise experi- 
mental proofs. The absorption spectrum of vanadium was promptly 
investigated by Gieseler and Grotrian [27] to determine the normal 
state of the atoms. They observed 52 absorption lines (2914.92 to 
6251.81 A) when vanadium was vaporized in a furnace at 2,000° C. 
Since all of these lines originated either from a low quartet F or a 
slightly higher sextet D term, it was concluded that the normal state 
of vanadium atoms is described by a 4 F^ level. Evidence of a similar 
nature, but less refined, is found in the self -reversal of lines in the 
vanadium arc. 

King [28] extended his temperature classification of vanadium lines 
in the ultraviolet from 2340 to 2700 A by comparing arc intensities 
with those appearing in absorption by vapor at about 2,600° C 

The only other absorption data for vanadium are those of the solar 
spectrum. More than 600 vanadium lines have been identified in 
the spectrum of the solar disk, and most of these are enhanced two or 
more intensity units in the spot spectrum, so that many faint lines of 
vanadium appear only in sun spots [29]. 

III. TERM ANALYSIS OF Vi (Z-23) 

Since the terms of the Vi spectrum are deduced directly from 
observed properties of the lines, we present in the following numbered 
subsections (1) a complete list of observational data in table 1, to 
which are added the term combinations for all classified lines, and 
calculated Zeeman effects to compare with observed; (2) the intrinsic 
facts concerning the established spectral terms in table 2; (3) discus- 
sions of electron configurations and terms; and (4) spectral series and 
ionization potentials. 
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1. LINES OF THE Vi SPECTRUM 

Table 1 exhibits in successive columns (1) the observer; (2) meas- 
ured wave length; (3) intensity; (4) temperature class; (5) vacuum 
wave number; (6) term combination; (7) observed Zeeman effect; 
and (8) calculated pattern. 

The key to the numerals in column (1) is as follows: 1 = W. F. 
Meggers; 2=H. N. Kussell; 3=Solar or sun-spot spectrum; 4=Exner 
and Haschek [12, 19]; 5 = C. E. Moore; 6 = W. Ludwig [14]; 7 = C. M. 
Kilby [13]; and 8= A. S. King [28]. 

All wave lengths listed here are on the International Scale. 

The letters a, b, c, etc., attached to wave lengths in column (2) 
have the following meaning: 

a — g for higher level calculated from this line. 

b= Observed and calculated Zeeman effects discordant. 

c=Fe masks V line. 

d= Blend with Vn line. 

e= Masked by Vn line. 

/=Ni masks V line. 

g — Zeeman effect pattern changed by self-reversal. 

The third and fourth columns contain the intensity and tempera- 
ture class, respectively. For lines of known temperature class 
King's [19] intensities are given unless the intensity is in parenthesis, 
in which case it belongs to the observer in column (1). This is gen- 
erally true of waves longer than 6400, and shorter than 2755 A. For 
all lines of unknown temperature class, the intensity is that of the 
author referred to in column (1). A few cases of temperature 
classes not published by King are given in parentheses. Intensities 
less than 0, i. e., 00, 000, and 0000, are entered as —1, —2, and —3, 
respectively. The intensities quoted from furnace spectra are 
inclosed in brackets. 

Symbols accompanying some of the intensity numbers in column 
(3) have the following significance: 

a =* Absorption [27]. 

c= Complex, hyperfine structure (hfs). 
cm— Complex hfs measured [20, 21 J. 

d= Double. 

E= Enhanced in spark. 

/t = Hazy, nebulous, or diffuse. 
H=Very hazy. 

1 = Shaded to longer waves. 

p = Part of band. 

r = Self -re versed . 
R = Strongly self -reversed. 
w=Wide hyperfine structure. 
17= Very wide hyperfine structure. 

The vacuum wave numbers in column (5) were derived from the 
measured wave lengths with the aid of Kayser's Schwingungszahlen 
[30], except beyond 10000 A, where either Babcock's [31] method of 
using Kayser's table was employed or reciprocals were calculated 
from wave lengths corrected to vacuum by extrapolation of Meggers 
and Peters [32] dispersion formula for air. 

The term combinations entered in column (6) show the quantum 
theoretical interpretation of the observed lines, the notation being 
that which is in general use [33]. In the case of blends, an attempt 
has been made to list the more important term combination first. 
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Lines which are completely masked have their multiplet designations 
in parentheses. 

Symbols attached to Babcock's unresolved complex magnetic 
patterns in column (7) have the following meanings: 
Wi=slightly widened; w 2 =moderately widened; 

w 3 = greatly widened, while the apparent intensity distribution in such 
cases is qualitatively represented by letters as follows: 
For unresolved p components B=[^^1;D=n;E=A. 
For unresolved n components A= x ir s ;B=[ x <|;C=nn. 

As already explained, the letters b and s, with calculated patterns 
in column (8), indicate blended and strongest component values, 
respectively. Discordances are pointed out and often explained in 
footnotes. In such a complex spectrum, it would not be surprising 
if a few discordances arose from errors of observation or of judgment 
in separating overlapping Zeeman patterns of Vi or of Vi and Vn 
lines. The recorded Zeeman data may be compared with values 
computed from Lande ^-values by referring to a publication by Kiess 
and Meggers [34]. Considerable departures from such calculated 
values are usually accounted for by perturbation of adjacent levels [25]. 

The total number of classified lines is 2,186, divided among multi- 
plicities as follows: 365 doublets, 1,173 quartets, 323 sextets, 277 
doublet-quartet, 145 quartet-sextet, 12 doublet-sextet, and 13 from 
combinations with the three miscellaneous levels. The total number 
of assigned multiplet designations is 2,308, 120 lines being blended. 
Of the blends 118 have two designations each and 2 have three each. 
In addition, 73 lines which would otherwise appear in multiplets are 
masked; 61 by Vi, 4 by Vn, 2 by Ni, and 6 by Fe. 

The combinations between sextets and doublets are of special 
interest, as this is the smallest atomic number for which they have 
been found. The combination a 6 D — z 2 G° exhibits all five possible 
members of the multiplet, three of which (XX 4200.19, 4179.42, 
4159.70) have completely resolved Zeeman patterns, of veiy unusual 
type, which put their nature beyond any question. The remaining 
lines recorded as doublet-sextet combinations are sporadic and faint. 

Table 1. — Arc spectrum of vanadium (Vi) 



(1) 


(2) 

X.irA 


(3) 

Int. 
arc 


(4) 

Temp. 

class 


(5) 

j/vaoCm -1 


(6) 

Term 
combinations 


(7) 


(8) 


Ref. 


Zeeman effect 




















Observed 


Computed 


1 
1 

1 
1 
1 


11911.8 
11263.8 
11249. 
11195.4 
11182. 6 


2 
3 
5 
5 

5 




8392. 7 
8875.6 
8887. 2 
8929.8 
8940.0 


a2F 3 H-z 2 Ffo 
a 4 G2H-!/ 4 Ff>* 
a*G 3 ^-i/ 4 F2>4 
a*GM-y*YtH 






1 
1 
1 
1 
1 


11107. 7 
10993.4 
10982. 5 
10848. 

10824. 8 


10 
15 

5hp? 
20 

6 




9000.3 
9093.9 
9102.9 
9215.8 
9235. 5 


a 6 S2H-|/ G P2>* 
a*Qs>4-z*Gly a 






1 
1 
1 
1 
1 


10523. 3 
10479.4 

10458. 4 
10392.4 
10383. 72 


2p? 

4/i 

2 

2 

8ft 




9500. 1 
9539.9 
9559. 1 
9619.8 

9627.83 


& 4 P2tf-Z 4 Pk 






1 
1 


10283.4 
10251.5 


1? 
1? 




9721. 7 
9752. 


a*Dix— 2 9 I>2^ 
b*QiH-x*G°i>i 
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Table 1. — Arc spectrum of vanadium (V i) — Continued 



(1) 

Ref. 


(2) 

Xair A 


(3) 

Tnt. 
arc 


(4) 

Temp, 
class 


(5) 

VTacCm-l 


(6) 

Terra 
combinations 


(7) 


(8) 


Zeeman effect 


















Observed 


Computed 




10203. 45 


10 




9797. 93 


a2P ^-z 2 Dij* 








10193. 66 


5 




9807. 33 


fl*PiX-2*D?H 








10163. 00 


2 




9838. 92 


6«P«H-2*PfH 








10138. 82 


5/i 




9860. 38 


6*Pfo-z 4 P2^ 








9865. 44 


10 




10133. 62 


a 2 P?^-z 2 D2^ 








9772. 98 


5+P 




10229. 49 










9738. 50 


15 




10265. 71 


bmy 2 -ymv 3 








9708. 36 


10 




10297. 58 


&*F 3 H-z 2 G3>* 








9691. 58 


40 




10315.41 


b^x-yWfa 








9684. 19 


7 




10323. 28 










9670. 9 


bdp? 




10337. 5 


ytDkA-eW-m 








9668. 9 


3p? 




10339. 6 


b*F\x-y*F2ii 








9614. 68 


50 




10397. 92 


&*Ftx-ff*FlH 








9611. 60 


80 




10401. 24 


&*F«H-y*FS* 








9593. 04 


3p? 




10421. 37 


jf6DlK-**F3H? 








9582. 28 


6/i+p 




10433. 07 


6*F 3 H-y«F§H 








9540. 31 


5 




10478. 97 


&*Dsx-ar*F§j< 








9536. 53 


3p? 




10483. 12 


y 6 ~Dhi- e i F2y, 








9511.37 


5ft 




10510. 85 










9509.11 


bh 




10513. 35 


l°-f«P*H 








9482. 64 


4 




10542. 70 










9480. 25 


bh 




10545. 36 


(><DSx-«*Fsh 








9476. 14 


10 




10549. 93 


fb*~D u4-x*Flx 
WFty-ymy* 








9467. 92 


3/i 




10559.08 










9466. 32 


Sh 




10560. 87 


&«F 2 i*-y*Dm 








9454.44 


10 




10574. 14 


VFix-z'-QbA 








9445. 74 
9439. 80 


10 
8ft 




10583. 88 
10590. 54 


y 6 Dly£— e 6 DvA 








9435. 52 
9411. 32 


80 
30 




10595. 35 
10622. 59 


y^hA-e^Fm 

y^m^-e 6 F>2A 
















9406. 02 


4/i 




10328. 58 


b*FiH-y*Dhi 








9398. 92 


10 




10636. 60 


y*I>2\4-e*F2x 








9384. 83 


30 




10652. 59 


y*D 2y 3 -e 6 DiA 








9380. 50 


4 




10657. 49 










9369. 80 


5 




10669. 66 










9366. 86 


50 




10073. 01 


2/<D^-e<F 3 ^ 








9362. 76 


2 




10677. 68 


6 4 P 2 h-1/ 4 Di^ 








9361. 58 


6 




10679. 03 


2/ 6 Di^-e e DoM 








9341. 10 


100 




10702. 44 


l/ 6 D?^-e G D4^ 








9334. 91 


5/1 




10709. 54 


WF^-ytDlA 








9328. 14 


40 




10717. 31 


2/ 6 D°^-e 6 D3H 








9324. 46 


5 




10721. 54 


j/ 6 D2H-e 6 D2^ 








9316. 50 


3 




10730. 70 


**Gfe4-e«F4K 








9313. 54 


4 




10734. 11 


/0«D?«-e«FiK 
\ biFvA-V'FhA 








9308. 64 


20 




10739. 76 


y^hA-^FiA 








9290. 34 


10 




10760. 92 


2/ 8 Do34-e 6 Dm 








9273. 31 


15 




10780. 68 


WF2y-y*V>2A 








9265. 59 


20 




10789. 66 


y^T>\M-e^2A 








9255. 84 


10 




10801. 03 


y^lA-^FvA 








9242. 89 


30 




10816. 16 


l/ 6 D2H-e 6 D3^ 








9226. 09 


20 




10835. 87 


y^hA-e^Wi 








9217. 22 


4/» 




10846. 28 


a'PiH-^Pi^? 








9202. 88 


4 




10863. 18 


a 4 P2>^-z 4 Di^ 








9168. 76 


20 




10903. 61 


WFza-^Fva 








9165.80 


4 




10907. 13 


amiA-V*Fh A 








9164.84 


40 




10908. 27 


b^.A-y^lA 








9156.54 


20 




10918. 16 


amvA-z^K 








9113.74 


6 




10969. 44 


a 4 Pi^— z 4 Dgii 








9105. 86 


10 




10978. 93 


VF\A-y*T>\A 






1 9100. 78 


8 10985.06 y«FiK-e«FaK 

i 
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Table 1. — Arc spectrum of vanadium (Vi) — Continued 



(1) 


(2) 

Xair A 


(3) 

Int. 
arc 


(4) 

Temp, 
class 


(5) 
PvacCm -1 


(6) 

Terra 
combinations 


(7) 


(8) 


Ref. 


Zeeman effect 




















Observed 


Computed 




9085. 26 


40 




11003. 82 


a*P2H-z 4 D2H 








9073. 34 


4 




11018. 28 


am^-y*F°3^ 








9046. 68 


50 




11050.75 


a 4 Pi>$-z 4 Dfo 








9037. 58 


30 




11061. 87 


a<PoH-z 4 DoH 








9022. 70 


20 




11080.12 


am b y a -zm\y, 








9021. 08 


20 




11082. 11 


biTix-yimx 








9003.08 


5 




11104.26 


tUVox-yiDoyi 








8999.10 


4 




11109.17 


2/ 6 D2H-e 6F 3H 








8971.62 


40 




11143.20 


a*Do^-z*DiH 








8963. 6 


5 




11153. 2 


y 6 D°^-e^Fiyi 








8949. 2 


4 




11171.1 


6 4 Po^-!/ 4 Dih 








8932. 95 


50civ 




11191.44 


a 4 P,^-z 4 D?^ 








8931. 62 


Ihpl 




11193.11 


y*D iH-eSF5x 








8919. 85 


100c?/; 




11207.88 


a*P2!£-Z 4 D3M 








8916. 35 


2p? 




11212.27 


a«JJ3K-y«Ffo? 








8642. 61 


5+p? 




11567.40 










8598. 92 


4+P 




11626. 18 


y*D°ni-e*F>2yi 








8580. 37 


8/1 




11651.31 


I/ 4 D2>i-e 4 DiH 








8551.48 


3+p? 




11690. 67 


y*T)°\K$— e*Do4 








8541. 98 


20 




11703.67 


WQix-ytQlx 








8534. 50 


30 




11713.93 


WGvi-ytQSyj 








8505. 63 


10 




11753. 69 


yiDbA— e*D2^ 








8505. 06 


4 




11754.48 


V*T>bi-e*I>\yi 








8502. 94 


m 




11757.41 


/J/ 4 Do«-e«DoH 
\WGM-V 2 GbA 








8499. 50 


50 




11762.17 


i/*D§H-c 4 D3^ 








8493. 61 


5 




11770. 32 


z>Fta-f«F 2 K? 








8431. 63 


10/i+p? 




11856.85 


y*T)\yi-e*DvA 








8421. 39 


5 




11871.27 


6<I)2H-^D2H? 








8416. 53 


5 




11878. 12 


VG^-ym^ 








8414. 39 


5 




11881. 14 


6 2 G3.^-?/ 2 F2V4 








8408. 23 


3 




11889. 85 


y*Fj2^-e*D3^ 








8402. 79 


15 




11897. 54 










8342. 04 


60 




11984. 19 


y*Fix-e*D2x 








8331. 21 


40 




11999.76 


i/ 4 F2^-e*DiH 








8324. 40 


30 




12009. 58 


2/*Fita— e 4 Do>* 








8282. 35 


100 




12070. 55 


ymyi-e*I)zK 








8280. 39 


20 




12073.41 


ymx-e*T>ix 








8267. 61 


2 




12092. 07 


VGm-zmix 








8255. 90 


100c 




12109. 22 


a 4 Dj^— z 4 Di>* 








8253. 51 


100c w 




12112.73 


a*T>3}4— z 4 Di^ 








8241. 61 


60 




12130. 22 


a 4 Dic$— z 4 D§h 








8203. 05 


100 




12187. 24 


//6F^-C6D4H 








8198. 87 


80 




12193.45 


a 4 DoH~ z 4 D<ta 








8194. 82 


5 




12199.48 


b i F>2>4~w i FI}4 








8187. 33 


70 




12210. 64 


ySFv/i-ctDvA 








8186. 73 


100 




12211.54 


a 4 Di.4— z 4 Di)4 








8180. 19 


15ft 




12221.30 


MDsx— w 4 F§h 








8171. 34 


40 




12234. 53 


y^Ffe— e & F>2yi 








8168. 89 


Ih 




12238. 20 


^ 4 F2,4-C 4 D3^ 








8161. 06 


150cm 




12249. 95 


a 4 D 2 ^-z 4 D2>^ 








8154. 55 


20 




12259. 72 


y«F°oyi-e«T>ix 








8144. 58 


50 




12274. 73 


a 4 Do^-z 4 D<ta 








8136. 80 


20+p 




12286. 47 


?/ c FiH-e 6 Do^ 








8116. 80 


200c W 




12316. 74 


a 4 D 3 ^-z 4 D3H 








8109. 88 


15 




12327. 25 


l/ 6 Fo^-e 6 D ^ 








8109. 07 


20d? 




12328. 49 


(y 6 FbA-e«rj 2 y 3 
\2/ 6 FiH-e 6 DiH 








8108. 60 


30 




12329. 20 


(yOFix-etDtx 
\y & Flx-e 6 ~D3x 








8102. 42 


40 




12338. 60 










8093. 48 


100c 




12352. 23 


a 4 Di>*— z 4 D<bs 








8028. 13 


20c w 




12452.78 










8027. 36 


lOOcw 




12453.97 


a 4 D 2 ^-z 4 D3H 








7947. 36 


6 




12579. 34 


3fiFlx-e*D*x 








7937. 90 


30 




12594. 33 


z 8 P3«-« 8 D8H 
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(l) 



Ref. 



(2) 



Xair A 



7932.99 
7826. 88 
7787.81 
7736. 63 
7704. 81 

7701. 36 
7676. 14 
7662.97 

7661. 02 

7638. 03 

7624. 80 
7621. 85 
7613. 55 
7598. 28 

7596. 92 

7591. 24 
7578. 75 

7573. 93 
7570. 26 

7554. 63 

7488. 08 
7485. 88 
7398. 64 
7395. 20 
7389. 14 

7385. 95 
7381. 95 
7363. 16 

7362.49 

7361. 39 

7358. 64 
7356. 51 
7338. 92 
7329. 66 
7327. 76 

7321. 44 
7306. 71 
7291. 90 
7264. 28 
7255. 68 

7239. 26 
7228. 36 



7182. 04 
7159. 90 

7151. 36 
7148. 15 
7102. 53 
7092. 08 
7063. 69 

7026. 05 
6974. 50 
6940. 92 

6916. 06 



6883. 92 
6871. 53 
6870. 86 
6841. 89 
6839. 58 

6832.44 
6829.94 



(3) 



Int. 
arc 



6 
3 
1 
1 
3 

2 

2 

2h 

2h 

Sh 

15 
4dp? 

2h 

3ft 

dpi 

3/i 

Sk 

2 

2 

2 

Zh 

2/i 

1 

3h 

2 



1 
15 

4 

10 

4 
20 
30 

2 

1- 

4 
2 
1- 



2 
1- 



2/i 
4/1 
1- 

10+p 
5 
2 
2 
3 

2 

4 
8 
(7) 



(10) 
(10) 



(4) 



Temp. 

class 



III A 



III A 
XII A 



(5) 



VvacCm -1 



12602. 13 
12772. 97 
12837. 05 
12921. 97 
12975. 34 

12981. 15 
13023. 80 
13046. 17 
13049. 51 
13088. 78 

13111.49 
13116. 57 
13130. 87 
13157. 26 
13159. 61 

13169.46 
13191. 16 
13199. 55 
13205. 96 
13233. 27 

13350. 89 
13354. 81 
13512. 29 
13518. 58 
13529. 65 

13535. 50 
13542. 84 

13577. 39 

13578. 62 
13580. 65 

13585. 73 
13589. 66 
13622. 23 
13639. 44 
13643. 00 

13654. 76 
13682. 28 
13710. 07 
13762. 20 
13778. 51 

13809. 77 
13830. 58 

13910. 59 

13919. 78 
13962. 84 

13979. 50 

13985. 78 
14075. 62 
14096. 36 
14153. 02 

14228. 83 
14334. 00 
14403. 35 
14455. 12 
14501. 39 

14522. 60 

14548. 79 
14550. 21 
14611. 82 
14616. 75 

14632.03 
14637. 39 



(6) 



Term 
combinations 



6 2 PiH-y a Sfa 
x<F2H-e 2 F 3 ^ 
a2D 2 H-z 2 F§w 

Z 4 P2M~C 4 I>2H 

&2PoM-Z 2 Sfo 
&*P 2 H-J6D§^ 

y*mx-fW3x 

&<P 2 H-Z 4 Sfo 

z*PiH-e'DiH 

I/6Ffo-g4D3H 

& 2 Pov$-y 2 So^ 
& 2 PiH-:r*Dfo 

z*PoM-e 4 Do« 
z*Pfo-e*D2K 
b*~Do\i-v*Fix? 
b*DvA-l° 

Z<Po>*-£ 4 Di>i 



&<PlM- 

a«G 4 H- 
a*G 3 v*- 

& 2 P?X- 
&*PiM- 
(HQva- 
WFva- 

a*G 2 y 3 - 



■z<Slx 

■y*(Mx 

y 4 Ov4 

■z 2 Po>* 

ZWVA 

■z 2 Pih 
■u^TivA 



(HGiA-yiG'm 

a4G2H-2/ 4 G§H 
& 2 H 5 H-z 4 KI* 

a i Q^-yQ°iA 
a^M-y^GlA 
a^H-z^BUM 
b*T>vA-v*F\x 
z*F2M-e 4 F 2 >* 



2t 6 DIh- 
6*D 2 h- 
J6D3H- 

.a 2 F 3M - 
o 2 Po*- 
& 2 Pe*- 



■?;<D2^ 
■iv*FIa 

-Z 2 Pfo 
-ziPlx 



b*T> m -viDlH 

a*G 5 x-x*FlA 

a*Gix-y*FhA 

atYvA-y^A 
a 2 F 2 H-y 2 G^ 
ai¥vA-y 2 ^3A 
a 2 F 2 ^-i/ 2 F3X 
a 2 F2K-i/ 2 F5H 

biFiA-yWlx 
b*P2A-ymA 
6 2 H 5 n-z 2 Hfo 
a'Di>*-z*Ffo 

bm^-zmiA 

a*T>2X-z*F2A 
a<D 3 ^— z*Fix 



(7) 



(8) 



Zeeman effect 



Observed 



Computed 



Meggers! 
Russell J 
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Table 1. — Arc spectrum of vanadium (Vi) — Continued 



(i) 
Ref. 



(2) 


(3) 


(4) 


(5) 


Xair A 


Int. 
arc 


Temp, 
class 


vvftocm-i 


6819. 13 
6812. 40 
6786. 32 


2d? 
(20) 
6 


III A 


14660. 59 
14675. 07 
14731. 47 


6784. 98 
6777. 29 
6766. 49 
6760. 12 
6753. 00 


(40) 

2 
(60) 

4 
(80c) 


III A 
III A 
III A 


14734. 38 
14751. 09 
14774. 64 
14788. 56 
14804. 15 


6744. 20 


1 




14823. 47 


6732. 02 
6708. 07 
6693. 66 
6677. 82 


2 
4 
Ik 

1- 




14850. 29 
14903. 31 
14935. 40 
14970. 82 


6662. 38 
6657. 62 
6643. 79 
6633. 26 
6624. 86 


(1) 
1- 
(2) 
(2) 
(7) 


IV A 

IV A 
III A 
III A 


15005. 50 
15016. 25 
15047. 50 
15071. 38 
15090. 49 


6623. 51 
6607. 82 
6606. 445 
6605. 98 
6578. 96 


(8) 

(3) 

[0] 

(10) 

(2) 


IV A 
III A 

III A 
III A 


15093. 57 
15129. 42 

15132. 56 

15133. 63 
15195. 79 


6568. 73 


lh 




15219. 45 


6565. 88 
6564. 350 
6558. 02 
6550. 02 


(3) 
[2] 
(5) 
(2) 


III A 

III A 
IV 


15226. 05 
15229. 60 
15244. 30 
15262. 91 


6543. 51 
6531. 44 
6510. 076 
6508. 736 
6504. 164 


(5) 

(15) 

[-1] 

(2) 

(9) 


III A 
11 

III 
II A 


15278. 12 
15306. 34 
15356. 57 
15359. 73 
15370. 54 


6490. 68 
6488. 05 
6480. 52 
6466. 97 
6452. 354 


(2) 
(4) 
2h 
(2) 
(10) 


IV 
IV 

III A 
II A 


15402. 46 
15408. 70 
15426. 60 
15458. 94 
15493. 95 


6450. 947 
6447. 82 
6445. 14 
6438. as 
6435. 148 


(2) 
(3) 
(1) 
(1) 
(2) 


IV A 
IV A 
IV A 
IV A 
III A 


15497. 33 
15504. 84 
15511.38 
15528. 29 
15535.37 


6433. 17 
6431. 620 
6430. 471 
6424. 96 
6423. 219 


(3) 

(4) 

(5) 

(1/0 

(1) 


III A 

III A 
III 
IV 

IV A 


15540. 16 
15543.89 
15546. 67 
15560. 02 
15564. 22 


6420. 23 
6418. 71 
6417. 017 


1- 

(1) 
(2) 


IV A 

IV A 


15571.47 
15575. 16 
15579. 27 


6411. 26 


1 




15593. 26 


6407. 07 


2 




15603.45 


6405. 961 


1 




15606. 16 


6393. 270 
6385. 62 
6384. 46 
6381. 26 


2 
1 
1A 

2/i 


III 


15637. 14 
15655. 87 
15658. 71 
15666. 56 


6379. 338 
6374. 484 


3 
1 


in 

III A 


15671. 28 
15683. 21 



(6) 



Term 
combinations 



Zeeman effect 



Observed 



Computed 






& 4 Pih-1/ 4 Poh 

6 4 Pih-1/ 4 P2h 
a 4 P2H-z«P5 H 

6<FiH-y 4 G^ 

b*F2x-y*G°u4 

6 4 F3«— j/ 4 GI^ 
atQix-yiFix 
a^-z^Pi* 

b*FAx-y*Glx 

fl2Q 3 H-Z 2 03H 

a*Di H -z2DiH 
a<PiH-z<Pov$ 
a*D yi-zWix 

ra 4 D 3 K-z 2 F>2^ 

[62Q4M-W 4 G3K 

a 4 Po^-z 4 PoK 
a2Q 3 ^-t/ 4 F^ 
a2Qix-z 2 Gh A 



a 4 P,>i-z 4 PUi 
a<P 2 >*-z 4 P2^ 
a 4 D2H-z 2 r>2>$ 

a 4 Po>i— z 4 Pi>$ 



a«F2H- 
a2F 3 ^- 
2/ 6 D?h- 
a 4 Di M - 
a 4 P, K - 

& 4 F 4 m- 
6 4 F 3 m- 

64F2H- 

b 2 GzH- 
b<Fi H - 

6 4 F 2 M- 
6 4 F 3 h- 
6 4 F^- 
y 6 F> ? 3i4- 
b*F m - 



■ytVix 
-I/ 2 d2h 

-e«P 3 H 
-z2D^ 

■zm* 
■xmx 

■xmy 2 
■xmn 

■V*G*X 

-i 4 F?^ 

-2 4 F^ 
■x*F^ 
■x*Flx 
•<? 6 P 3 ^ 

■xm* 



62G4* 

a 4 G 3 ^ 

6 4 F 2 >* 

6 4 F^- 

a2F 2 ^-»*D5H? 

& 4 DiH-z 2 Dfo 



-« 2 G§h 
-z'HSh 

-xmx 



-x*Fi 



V, 



(0? m) 1.50 



(0.43) 1.32,2.12 



(0) 2.61 

(0.24) 1.11 
(0) 1.08 

(0) 1.74 
(0) 1.59 



(0.47) 1.30,2.20 
(0) 1.08 
(0) 1.48 



(?) 0.41 

(0) 1.07 

(0) 1.22 

(0) 1.32 



(0) 1.436 

(0.42) 1.28,2.12 

(0.02) 2.566 
(0.00) 1.136 



(0.01) 1.706 
(0.09) 1.576 



(0.44) 1.27,2.15 
(0) 1.086 
(0) 1.516 

(0.01) 0.386 

(0.09) 1.036 
(0.03) 1.226 
(0.04) 1.326 



fa 4 G 4 *- 
\a2Di^- 
a 4 G 2 ^- 
a 4 G5^- 
y 6 D2x- 
2/ 6 D?h- 

a 4 G 3 *- 
a*Gtx- 



(0?wi) 0.78 



-zWU 

-2/ 4 PI^? 

-z 4 H?h 

-z*m H 

-e^FzH 

-/6D 3H 



■ziWix (0) 0.97 
■wWix (0) 0.64 



(0) 0.796 



(0) 1.026 
(0) 0.646 
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Table 1. — Arc spectrum of vanadium (V i) — Continued 



(1) 


(2) 

Xair A 


(3) 

Int. 
arc 


(4) 

Temp. 

class 


(5) 

J'varCm-l 


(6) 

Term 
combinations 


(?) 


(8) 


Kef 


Zeeman effect 






















Observed 


Computed 




2 
1 
1 


6369. 217 
6361. 259 
6358. 819 


[-3] 
3 
3 


III 
III 


15696. 19 
15715.82 
15721.85 


VG^-w^Ffa 
(a*G iy -z*myi 
\(b*Qv A -v 2 Glx) 

a*G5H— z 4 Hg^ 


(0) 1.03 
(0) 1.09 


(0) 1.056 
(0) 1.046 




1 
1 
2 

1 

1 


6357. 297 
6355. 582 
6354. 306 
6349. 477 

6343. 944 


4 

1 

[-1] 

5 

1 


III 
II A 

III 
IV 


15725.61 
15729.86 
15733. 02 
15744. 98 

15758. 71 


a*H3K-3/ 4 G-2HS 
a*GvA— w*F 2i4 
b*lhy 2 -x*Gb2? 
a*H4>s-2/*G.ui 
(b^GiKi-v^Gl^ 
l'J/ 6 D3H-/ 6 F3M 


(0) 0.80 
(0) 0.90 

(0) 0.94 


(0) 0.806 
(0) 0.906 

(0) 0.956 




1 
1 
2 
1 
1 


6340. 18 
6339. 090 
6333. 634 
6326. 845 
6324. 675 


\h 
5 

[0] 
6 
2 


III 

III 
III 


15768. 07 
15770.78 
15784.37 
15801.31 
15806. 73 


atTlsH-yiGlx 
a*B.3x-y*G a 3X 
a<H6H-I/ 4 G!^ 
a^Gm-wiFzH 


(0) 1.03 

(0) 1.09 
(0) 1.11 


(0) 1.036 

(0) 1.106 
(0) 1.066 




1 

1 

1 
1 
2 


6321. 229 

6318. 367 

6311.53 
6309. 718 
6306. 499 


2 
tr 

3 

1 
fO] 


IV 

IV A 

III 
IV 


15815.35 

15822. 50 

15839.66 
15844. 19 
15852.28 


y*T>hA-p~Dv/ 2 
(a*II iy2 -y*Gl H 
\biD2M-x*~Pb A 
ytnix-pFsH 
6*D 3 h-z<P5h 


(0) 1.54 

(0) 1.06m 2 
(0) 1.34tf>i 


(0. 41) 1.556 

(0) 1.146 
(0) 1.336 




1 
1 

1 
1 


6304. 334 
6298. 69 

6296. 518 

6292. 858 
6286. 94 


2 
tr 

15 

20 
2 


IV 
IV A 

I 


15857. 72 
15871.93 

15877.41 

15886. 64 
15901. 59 


tt*Dhi-f*$m 

(WGix-wm*A 

\a^Gz A — w*Fh/ % 
/a 6 D4v^— z 6 D§>* 
l( zmy-f'FvA) 
a 6 D3^— 2 6 D2fi 
y«F>M-pFiy 3 


(0) 1.50 

(0) 1.52 


(0) 1.466 
(0) 1.476 




1 

1 
1 
1 

1 


6285. 185 
6282. 36 
6280. 93 
6274. 670 

6268. 841 


20 

2 

2h 
15 

8 


I 
III 

I 
II A 


15906. 04 
15913. 21 
15916. 82 
15932. 70 

15947. 51 


a 6 D2^— z 6 D!^ 
a<G5h'— wiFlx 

a6Di^-z 6 DoK 
/a 6 D4H— z 6 F8h 
\a6D 3 ^-z 6 F2H 


(0) 1.50 
(0) 1.16 

(0.60) 1.26, 2.49 


(0) 1.506 
(0) 1.13s 

(0.69) 1.13,2.51 




1 

1 

1 

1 
1 


6266. 32 

6261. 236 

6258. 595 

6256. 906 
6251. 83 


7 

5 

8 

8 
30a 


II A 

II A 
II A 

II A 

I 


15953. 92 

15966. 88 
15973. 62 

15977. 92 

15990. 89 


aSDvA-z«Fhi 

a 6 Dm— z 6 Fo^ 
/a<\DoH;-z 6 Dfo 
{(aiGM-wWIx) 
a 6 D2^— z 6 T>2M 
a 6 D3>*— z 6 I>3K 


(0.25,0.67)1.41,1.92, 

2.39. 
(1.12) 0.78, 3.06 
(0) 3^20 

(0) 1.61 
(0) 1.55 


(0.23,0.70) 0.91, 

1.84, 2.31 
(1.13) 0.09, 2.95 
(0.05) 3.256 

(0.07) 1.606 
(0.09) 1.546 


1.87, 


1 
1 
1 

1 
1 


6249. 30 
6247.544 
6245. 214 
6243. 49 
6243. 11 


tr 
2h 
2 
3 
30a 


IV A 

II A 

III A 

I 


15997. 39 
16001. 87 
16007. 84 
16012. 27 
16013. 24 


6<F 3 h-z 4 Cx4H 

a 6 Do>$-z 6 FoH 
a<D 3 ^-z 8 P!H 
aSF>4H-z 6 Vlx 


(1.94) 1.47 
(0) 1.54^2 C 


(1.86) 1.426 
(0.09) 1.546 




1 
I 


6242. 80 
6240. 137 


15 
6 


I 
II A 


16014. 04 
16020. 86 


a6Do^-z 6 DiH 
a6DiHi-z6Fi^ 


(0.80) 0.96 
(1.05)0.85,1.51,2.12 


(0.77) 0.99,2.53 
(0.34, 1.02) 0.80, 
2.16 

(0.12) 1.016 
(0.72) 1.446 


1.48, 


1 
I 

1 


6238. 22 
6236. 278 

6233. 187 


tr 
1 

12 


IV 

IV 

IA 


16025. 80 
16030. 78 

16038. 73 


b*T>2y 3 -xiFlH 

zmx-ftFix 

fa 6 I)2H— Z 6 F2H 


(0?W2 D) 1.02W2 A 
(0.74) 1.44w 3 C 




I 
1 

1 

1 

1 


6230. 736 
6224. 507 

6221. 216 

"6218. 328 
6216. 368 


30 
15 

1 

3 

30 


I 
I 

III A 

IV 
I 


16045. 04 
16061. 10 

16069. 59 

16077. 06 
16082. 12 


fa6D,H-z 6 D2H 
l(z 4 F^-/*F3i«) 
ra6D3X-z 6 F§* 
\(a 6 Do*- 

z6F? H ?) 
a*D2^-z c Pi>* 

z4F^-/4F 4 * 
a 6 D2>*— z 6 D5h 


(0.55)? 

(0) 1.32 
(0) 1.45 


(0.49,1.48) -0.13,0.80 

1.85, 2.83 
(0.07) 1.326 
(0) 1.44s 


1 
1 
2 
2 


6214. 743 
6213.874 
6207. 251 
6200.644 


1 

15 
[5] 
[0] 


IV 
I 


16086. 33 
16088. 58 
16105. 75 
16122.91 


aO~D4x-z*Flx 
a«T>ix-z*F2X 
a*D3K-z 6 P3H 


(0.45) 1.48 


(0.52) 1.456 
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(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 




Zeeman effect 




Bef. 


^air A 


Int. 


Temp. 


j/vacCm -1 


Term 










arc 


class 




combinations 




















Observed 


Computed 




1 


6199. 202 


30 


I 


16126.65 


(a*T>3y 2 -z*Dlx 


(0) 1.47 


(0) 1.586 




1 


0190.490 


1 


III A 


16149. 35 


a*D 2 M-z 6 P2>* 


(1.17)? 


(1.09) 1.606 






6 6189. 350 


3 


II A 


16152. 32 


a 6 D2H— z 6 *l>$ 


(?) 1.00UJ2 A 


(0) 0-876 




1 


6184. 93 


lh 




16163.87 


x*D c m-pF2y 3 










6184. 026 


[-1?] 




16166. 23 


bWix-xiQlx 








1 


6181.841 


1 


III A 


16171. 95 


a<Di^-2 6 Pi^ 








1 


6170.340 


8 


I A 


16202.09 


a.6D3^-2 6 Fl^ 








2 


0161.913 


[OJ 




16224. 25 


o'Fjx— 2*Gih 








2 


6157.763 


[1 




16235. 18 


a*T>tH— zPPlii 








2 


6152.416 


[U 




16249. 29 


a«FjH— 2 6 GJm 








2 


6151.509 


HI 




16251. OS 










- 


6150. 132 


15 


I 


L6255.33 


a 6 Dix-z»F-< 7 


(?w 3 D) 1.15m A 


(0) 1.186 




1 


6135.36 


15 


11 


LG294.47 


a*l.)i>.;— z 4 P8k 


(0.08) 0.51,1.80 


(0.67) 0.52, 1.87 




1 


6135. 07 


2 


III A 


16295. 25 


a»G8H-*»FS« 








2 
1 


6128. 543 
6128. 30 


[0] 


ILIA 


16312.58 
16313. 24 


a*Y2x— zHi°2x 


(0.88) 0,2.12 


(0.89) 0.31, 2.08 




1 


6119. 505 


40 


I 


16336. 68 


a4DaH-z«Pfo 


(0.19,0.55)0.81,1.20, 
1.56, — 


(0.18, 0.54) 0.81, 
1.54, 1.89 


1.17, 


1 


6111.622 


25 


II 


16357. 75 


a 4 Den— zVPoh 


(1.27) 1.27 


(1.27) 1.276 




2 


6110.214 


[3] 




16361.52 


o*Fj«— 2*0!^ 








2 


6109.176 


[1] 




16364. 30 


a«F4K-z«(ifo 








1 


'-6106. 9G7 


2 


111 A 


16370. 23 


a*a«j-z 2 F3>s 


(0) 1.02 


(0) 1.346 




1 


6104.669 


tr 


III A 


16376. 38 


a«Do>$-y 6 Ffa 








1 


6097. 42 


1 




16395.86 


a*DsH-tf«F|u 








2 


6093. 866 


[3] 




16405. 42 


a«FsK— 2*GIk 








3 


6090.515 


-3 




16414.44 


a*\hx-y (] Yvi 








1 


6090. 184 


50 


I 


16415. 33 


a*Dm— z*P|k 








2 


6089. 473 


[3] 




16417. 24 


o*Dok-?»F!j« 








1 


6087. 485 


1 


III A 


16422.61 


a* Dm— 0°F!>s 








1 


6086. 55 


2 




16425. 14 


a 4 P2>s-2/ 4 F% 








2 

J 


6082. 789 
6081.421 


[2] 
25 


I 


16435. 29 
16439. 00 


a«F2>$-z 6 G3H 
a«DiK-z4Pfo 


(-, 0.79) 0.90, 1.45, 
1.99 


(0.25, 0.77) 0.94, 
1.96 


1.45, 


2 
1 


6077. 367 
6067. 245 


[2] 
1 


III 


16119.95 
16477.40 


a 4 Fi^-z 6 G2^ 
b*Qni-r-x*II.lx 


(0) 0.94 


(0) 0.926 




1 


6063. 372 


tr 


III A 


16487. 92 


a«H 3 ^-^GS« 


(0) 0.76 


(0) 0.806 




1 


6058. 1 13 


5 


II A 


16502. 23 


a<Do>i-z4PiH 


(0.83) 0.86, 2.58 


(0.85) 0.85, 2.56 




1 


*>6054. 445 


2 




16512. 24 


6»G4^-<«DS« 


(?) 0.90 


(0) 0.686 




1 

1 


6018. 636 
6039. 690 


tr 
25 


III A 
I 


16528.10 
16552. 57 


a 4 P2H-y*D?^ 


(0.51w 2 B) 1.46HJ2 C 


(0.52) 1.476 




[ 


6025.384 


1 


III A 


16591. 87 


a*H4H _ a^G|j< 


(0) 0.92 


(Oj 6.926 




1 


6024. 161 


1 




16595. 24 


z2FSH-e 2 F 3 ^ 








1 


6021. 725 


tr 


IVf 


16601. 96 




(0) 1.04 






I 


MO 17. 90 


tr 


III A 


16612. 51 


a<PiH-!/ 4 P>)^ 


(0.74) 


(0.74) 1.436 




I 


6016. 093 


1 


IV 


16617. 50 


62G 4 H-^n^ 


(0) 1.05 


(0) 1.086 




I 


6008. 64S 


tr 


III A 


16638. 08 


a*PoH~ y*-Do« 


(1.41) 1.24. 


(1.32) 1.266 
(0) 1.896 
(0) 1.196 




I 


6002. 601 


4 


II A 


16654. 84 


a 4 Di^-z<P2-^ 


(?) 2.03m;! 




1 


6002. 273 


2 


II A 


16655. 76 


a*Pj«— » 4 D§>i 


(0) 1.16 




1 
1 


5984. 602 
5980. 748 


1 
2 


III A 
III A 


16704. 93 
16715. 70 


o«Pow-y 4 D!^ 


(0) 1.02 


(0) 1.076 
(0) 1.01s 




1 


5978. 881 


2 


III A 


16720. 92 


a*Hs^— 3*G!h 


(0) 1.02 




I 


5975. 323 


2 




16730. 87 


Z2F2H-C2F 2 ^ 








1 


5924. 560 


2 


III A 


16874. 23 


a 4 H 6 >i— 2<Gsh 


(0) 1.11 


(0) 1.126 




1 


5879.41 


1- 




17003. 82 


H«JP1«— tfiQtx 








1 


5863.16 
5858. 13 


tr 

\h 


IV A 


17050.94 
17065. 57 


a 4 G^-t' 4 F2H 
jf«FlH— c«G4« 








4 


5S55. 49 


tr 


IV A 


17073. 27 


6*Fih-w 4 F!« 








4 


5853. 75 


1 


IV A 


1707S. 34 


b*P\y-x*~Dly 2 








1 
1 


5850. 286 
5846. 306 


2 

8 


III A 

III 


17088. 46 
17100. Oii 


WPzjj—^DIji 

^F.5^-e 5 Gc^ 


(0.56) 1.52 
(0) 1.18 


(0.55) 1.426 
(O) 1.186 




2 


5839. 357 


Oh 




17120. 44 


NFitf— x 4 Di>i 








2 


5839. 043 


[U 




17121.36 


!/ 6 F3M— e 6 G3>i 
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(1) 



Ref. 



(2) 



Xair A 



5830. 719 

5826. 59 
5817. 532 
&5817. 063 

5814. 76 
5807. 14 

5798. 905 
5797. 352 
5790. 533 
5788. 549 

5786. 153 

5784. 360 
5783. 509 
5782. 842 

5782. 601 

"5776. 670 

5772. 402 
5770. 55 
5770. 02 
5761.411 

5755. 085 

5752.711 
5750. 643 

5748. 860 

5748. 412 
5747. 706 

5743.438 
5737. 040 

5734. 004 

5733. 403 
5733.099 

5731. 257 



5729. 89 
5727. 662 

5727. 024 
>5725. 633 

5720.578 
5716. 219 
5713. 582 
5711.92 
5708. 959 

5707. 765 
5706. 973 
5706. 135 
5704.374 
*>5703. 562 

5698.509 
5691. 125 
5687.764 
5683. 658 
5683.230 

5676. 529 
5670. 827 
5668. 369 

5665.246 

5658.432 



(3) 



Int. 
arc 



5 
2 

1 

2 
4 

6 
3 

1ft 
2 

m 



2 

4 

1 
2 

18 
25 



tr. 
20 



60 



1 
3 

1 

1- 

2 

1 
30 

2 

2 
40 



1 
2 

1- 
SOcm 
12 

1 

1- 



(4) 



Temp, 
class 



III 

III 
III 
III 

IV 
III 

IV 

III A 
III 

III 

III 
III 
IV 

III A 

II A 

III 



III A 



III 
III 

III 

III 

II 
II 

III 

IV 
IV 

II 



IV A 
II 



I 
III 



IV 



III 

IV 

I 

IV 

IV 

I 
I 

IV 

IV 

III 



I 
II 

IV 



(5) 



iccm-i 



17157. 96 
17184. 67 
17186. 05 

17192. 86 
17215. 44 

17239. 87 
17244. 48 
17264. 80 
17270. 71 

17277. 86 



17283. 22 
17285. 76 
17287. 75 

17288. 48 

17306. 23 

17319. 03 
17324. 60 
17326. 19 
17352. 06 

17371. 13 

17378. 30 
17384. 55 

17389. 94 

17391. 30 
17393.43 

17406. 39 
17425. 77 

17435. 00 

17436. 82 
17437. 74 

17443. 35 



17447. 51 
17454. 30 

17456. 25 
17460. 49 

17475. 92 
17489. 24 
17497. 31 
17502. 41 
17811.48 

17515. 15 
17517. 58 
17520. 15 
17525.56 
17528. 06 

17543. 59 
17566. 36 
17576.73 
17589. 43 
17590. 76 

17611. 52 
17629. 23 
17636. 88 

17646. 53 

17667. 84 



(6) 



Term 
combinations 



y*Flx-e 6 G 5 x 

b i F2x—w*Fhs$ 
y 6 Flx-e*Qix 
6*Pi«-x*D!h 

aiGiH—viFfa 
ySFfa-etG^x 

y*Flx— e 6 G2^ 

b*Fzx— w*¥\x 

( Z iG°VA~f i F2H 

{ziGlx-fiFw 

z*Gb A -f*F iH 

aiGsx-ttFin 

\ biF lH -y2P° 0H 
a<D 3 H-z 2 G3H 

MP«H-S<D§h 

a*D2H-y i Fi^ 



6 4 Poh- 
6«F 4 h- 

1 a 2 F 2 ^- 
6 2 Pi*- 

a 4 D3>*- 
a*D2K- 

ra*F 2 H- 
1 z*QU- 

Z 6 P2V 

bm iH - 



■w*Flx 
■xi-Dfc 
-z 2 Dfo' 

■y 2 ?vA 

■x*G°m 

■yiFfa 

■y*F°2x 

■xiGfc 
-f*Fz H 
•*PiK? 



a*D 2 H-z J G3K 



a 2 DiM- 

a<D 3 H- 
a 2 F 3 H- 



-*/ 2 Sfo 
■x*G%x 



2 4 QlM-/ 4 F4H 



6*Pi H - 

a^GzA- 
6 2 P,*- 

6 2 EU*- 



■VtT>2X 

■X*D2K 

x*QtH 

■vwix 



a 4 DiK-y 4 F2M 

a*D 2 H-y 4 F3H 
z*Flx-pT>zK 
b*?i H ~XtFlH 

biFu4-yiG° VA 



6 2 PoH-* 2 Dfo 
a<D 3 ^-z 2 G^ 
a*D 3 H-|/ 4 D2M 
/&«Po*-z 2 PSh 
\a'PaH-2 2 F3* 
2«P|«-/»F«H 



(7) 



(8) 



Zeeman effect 



Observed 



(0) 1.10 



(?W2) l.OOwa 
(0.79) 0.77 



(?) 0.87 



(0? WzD) 1.13 
(1.31) 1.39 

k0? WiT>) 0.98w>iA 
(0?WiD) 1.12wiA 



(1.41) 0.91 

(0? w 2 D) 1.12w 2 A 
(0) 1.42 

(0.53, 1.32) 2.91 



(0.60) 0.47, 1.97 
(0) 1.34 

[(0) 0.82 

(0) 1.06 

(0.78 W2 D) 1.26 W2 A 
(0.56, 0.85) 0.49, 0.85, 

1.18, 1.55 
f(0) 0.94 

(0) 0.94 

(0.20, 0.64, 1.07) 0.73, 
1.14, 1.59 



(0.37, 1.17) 0, 0.82, 

1.57 
(?M?s D) 0.94 W3 C 
(0) 1.03 



(0) 1.16 
(0) 0.93 

(0.25) 0.22, 0.59 
(?w 3 D) 0.94 



(0) 1.48 



Computed 



(0) 1.126 



(0) 0.986 

(0.26, 0.77) 0.91, 1.42, 
1.94 



(0) 0.896 



(0.12) 1.206 
(1.26) 1.346 
/(0) 0.866 
\(0) 1.056 

(0) 1.046 



(1.39) 1.156 

(0) 1.116 
(0.09) 1.406 

(0.47, 1.40) -0.05, 
0.89, 1.82, 2.75 



(0.72) 0.45, 1.88 

(0.04) 1.306 
f(0) 1.006 
1(0) 0.846 

(0) 1.156 

(0.71) 1.276 
(0.19, 0.56, 0.93) 0.42, 
0.79, 1.17, 1.54, 1.91 



(0) 1.016 

(0.22, 0.65, 1.08) 0.16, 
0.27, 0.70, 1.14, 1.57, 
2.00 

(0.39, 1.16) 0.03, 0.81, 

1.58 
(0) 0.956 
(0) 0.896 



(0) 0.956 
(0.21) 0.21, 0.63 
(0) 0.826 



(0) 1.456 
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GO 



Ref. 



(2) 



Xair A 



5657.449 
5656.895 

5656. 29 

5652. 030 
5651. 50 

5646. 112 
5643.363 
5635. 516 
5633.900 
5632.469 

5627. 628 
5626. 014 
5624. 895 
5624. 605 
5624. 223 

5622. 075 

5620. 46 

5619. 56 
» 5616. 66 

5610. 20 

5604. 943 

5604. 205 

5601. 380 
5597. 822 

5592. 962 



5592. 409 
5588.487 
5586. 007 
5584. 738 
5584.490 

5582. 638 
5579. 35 
5578. 400 
5576. 510 
5573.992 

5565. 93 
5561. 670 
5560. 56 

5558. 752 

5557. 453 



5547. 080 
5545. 933 
5544. 89 
5542. 69 
»5535. 382 

5533. 833 
5527. 72 
5517. 198 
5516. 807 
5515. 371 

5515. 083 
5511. 181 
5508. 610 

5507. 753 

"5505. 881 

5504. 838 
5500. 816 
5496. 020 
5489. 940 
5487. 915 



(3) 



Int. 
arc 



12 

1 

2h 
1 
1 

10 
l/» 
3 
2 
1 

30 

8 
10 
20 

2 

2 

Ik 

1 
1 



12 

1 

2 

3 
10 

1 

1- 
l/i 
2 

1 

1 

2 

-2 



2 
1 

1 
1 

1 

1 

1 

[2] 
[4] 

1 
1 
1 



2 

[2] 
[3] 

2 
10 



(4) 



Temp, 
class 



II 
IV 



IV 

II 



II A 

I 

II 
II 

I 



II 

IV 

III 
III A 

II A 

I 

III A 
III 



II A 

III A 

III 
II A 

II 
III A 

II A 

IV 
II A 



II A 

IV 



III 



III 



III 
III 



(5) 



VyacCIQ-l 



17670. 92 
17672. 65 
17674. 55 
17686. 61 
17689. 53 

17706. 40 
17715. 03 
17739.69 
17744.77 
17749.30 

17764. 55 
17769. 65 

17773. 19 
17774. 11 
17775.31 

17782.09 

17787. 20 

17790. 08 
17799. 27 

17819. 75 

17836.46 

17838. 81 

17847. 80 
17859. 15 

17874. 67 

17876. 44 
17888. 98 
17896. 92 
17900.99 
17901. 78 

17907. 72 
17918. 27 
17921. 33 
17927. 40 
17935. 50 

17961. 48 
17975. 24 

17978. 82 

17984. 67 
17988. 87 



18022. 51 
18026. 24 
18029. 64 
18036. 77 
18060. 60 

18065. 65 
18085. 63 
18120. 13 
18121. 40 
18126. 12 

18127. 08 
18139. 91 
18148. 37 

18151. 22 

18157. 37 

18160. 81 
18174. 09 
18189. 94 

18210. 09 
18216. 81 



(6) 



Term 
combinations 






■l/ 2 Pfo 



6*Pox-z 2 P!k 



z6Pfo- 
a2F 2 >*- 
a2F 3 H- 
a*F iH - 

a*Dix- 
a<Dox- 
a«Dix- 

&2Po«- 

a*H3>$- 
fa<H 5 >s- 

fa*F iH - 
la*F 3 K- 

a'Dox- 
/6*F 2 ^- 

a 2 F 3 H- 

fa*F 3 H- 
\bm»i- 

a«Dix- 
a*D3>*- 

a*D2>*- 



-x*Fix 
-w*Qlx 

-zTOk 

-f*JHH 

-yWox 

-y*D2H 
-l/ 2 P!>i 

-z*mx 
-z*mx 
-urn*! 

-0 6 D2H 

-w*Gzx 
-zm* 
-w*Qlyt 

-f*Dfc 

-vm* 

-xm* 

-z*V\x 
-w>*GI>i? 

-I/ 4 D2H 

-Z/ 9 D3X 
-zWlx 
-z<H?h 



a*DiK-x*I>lx 



a*T>ix- 
a*T>2x~ 
a<F 3 H- 

CltDiH- 

a 2 Po*- 
a*FsH~ 
faJPiH- 

a*F2«- 



-Z/ 6 D 2 °x 

-Z«F 2 tf 

-yt-Dlx 

-Z2S§H 

-z«D§h 

-ziSox 
-2/ 6 Doh 
-z*D1h 



a*D3^— l/ 6 Dfo 
a*D 2 K— V 6 VSx 
a*Dix— y 6 D2H 
a*F2H— z«Ffa 
a*F2x— z 6 D2m 

bmsx-ymix 
a*Fix— z 6 D5h 
a*FiH-z 6 FoH 
a<F 2 H-z 6 F2^ 
aiFix~z 6 D\x 

aiF^—z^Flx 
6»Hs«-2«II« 
a2F2>i-f 2 G§H 
r62H4H-^G3H 
La2Po^-y 2 S3H 

bmix-ymix 

a 2 PiH-y 2 SoH 
c<Fi^-z 6 F?h 
a<F 3 >i-z 6 FlH 
a2Di^— zJPoh 
bmsx-v*Glx 



(7) 



(8) 



Zeeman effect 



Observed 



(Owi) lAQwi 

(0) 0.75 
0.59) 0.93 
0) 0.93wi 



0.60) 0.60, 1.80 



0) 0.87wi 
;0.38) 1.09 



[Owi) 1A2wi 
Unaffected 
;0) 1.20 
0) 1.36 
0) 1.46 

0) 0.67 
;0.38)? Wx 

0) 0.76 

;0.58) 0.60, 1.81 
W 0.97 
;0.27) I.O8W1 



0?M7iD) 1.50wiA 
: 0.48) 1.55W2 

m l.n 

0) 1.17 
!0) 1.50 

0) 1.16 
0) 1.02 
1.06) 

;0) l.llwi 

?wi) 1.60 
;0.81) 1.47 

;0.58) 0.63, 1.74 

;0.38) 0,— 

;0?m?i) 1.78wi 
;0?wi D) 1.97u>i B? 

0) 0.96 
0) 1.14 

[O) 1.09 

0.42) 0, 0.79 



0) 1.75 

?wi D) 1.69202 B 

0) 1.19 

Oz0i D) 0.75 

0.45) 

0.52)0.70,1.71 



0?) 1.03 
;0) 1.14 



Computed 



(0) 1.486 
(0.04) 0.706 
(0.59) 1.006 



(0.63) 0.57, 1.83 

(0.07) 0.886 
(0.24) 1.106 



(0) 1.396 
(0.03) 0.03 
(0.03) 1.186 
(0) 1.346 
(0) 1.43s 

(0.09) 0.666 
(0) 1.376 
L (0.71) 1.206 

(0) 0.656 



(0.58) 0.58, 1.75 
r (0.44) 0.956 
L (0.15) 0.966 
(0.27) 1.106 



(0) 1.456 
(0.56) 1.496 
(0.04) 1.106 
(0.16) 1.206 
(0) 1.49s 

(0) 1.176 

(1.02)0.17,2.22 

(0) 1.106 

(0.94) 1.526 
(0.83) 1.476 

(0.55) 0.65, 1.75 

(0.38,1.13) —0.12, 
0.63, 1.38, 2.14 

(0) 1.696 
(0) 1.876 

(0) 0.916 
(1.24) 1.306 

(0) 1.086 

(0.42) -0.02, 0.83 



(0) 1.736 
(0) 1.556 
(0) 1.156 
(0) 0.776 

(0.67) 0.826 

(0.50) 0.70,1.70 



(0) 1.036 
(0) 1.156 
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Table 1. — Arc spectrum, of vanadium (Vi)- — Continued 



(i) 



Ref. 



(2) 
Xair A 



5487. 220 
5482. 471 
5467. 792 
5463. 996 
5458. 133 

5454. 822 

5450. 68 

5445. 86 
5443. 235 
5437. 659 

5434. 168 
5429. 484 

5424. 106 

5421. 654 
5420. 040 

5418. 076 
5415. 277 



f»5397. 873 
*5393. 185 

5388. 296 
5385. 134 
«5383. 436 
5363. 530 
5353. 420 

5338. 61 
5335. 588 
5334. 309 
5330. 425 
&5329. 281 

5328. 823 
5319. 087 
5316. 885 
*5315. 219 
5314. 462 

5302. 157 
5294. 04 
5290.724 
5290. 289 
5287. 640 

5282. 516 
5281. 910 
5280. 435 
65275. 69 
5272. 697 

5271. 049 
5270. 35 

"5266. 118 

5264. 34 
5260. 978 

5260. 350 
5258. 162 
5256. 24 
5248. 593 
5240. 878 

&5240. 198 
5234.088 
5263. 752 
5227.592 

b 5225. 767 



(3) 



Int. 
arc 



2 

[1] 
2 
1 

1 

2 

1- 

lft 
2 

1 

3 
2 



2 
10 



1 

10 Fe 

1 
3 
2 
1 

5 

1 

2ft 
1 
1 

1 

2 

2ft 

2 

4 

2 

5 

3ft 

2 

2ft 

5 

1 

2 

2ft 

2ft 

1 

1 

3d? 

4 

2ft 



3 
1 

lft 

1 

9 



2 

lft 

3 



(4) 



Temp, 
class 



III 



IV 



IV 
IV 

III 



IV 

III 



IV 

IV 

III 
III 

IV 

III 



III A 



IV 
IV 



IV 



III 

III 
III 
IV 

III 



(5) 



18219. 12 
18234. 90 
18283. 86 
18296. 56 
18316. 20 

18327. 32 

18341. 25 

18357. 48 
18366. 33 
18385. 18 

18396. 98 
18412. 85 

18431. 11 

18439. 45 
18444. 93 

18451. 63 
18461. 16 

18506. 72 

18520. 68 
18536. 78 

18553. 60 
18564. 50 
18570. 37 
18639. 27 
18674. 47 

18726. 28 
18736. 89 
18741. 37 
18755. 02 

18759. 05 

18760. 66 
18795. 00 
18802. 79 
18808. 67 
18811. 36 

18S55. 02 
18883. 92 
18895. 77 
18897. 32 
18905. 78 

18925. 13 
18927. 30 
18932.58 
18949. 62 
18960.36 

18966. 29 
18968. 81 

18984. 05 

18990. 47 
19002. 61 

19004. 86 
19012.77 
19019.72 
19047. 44 
19075. 48 

19077. 95 
19100. 22 
19101.45 

19123. 96 
19130. 64 



(6) 



Terra 
combinations 



a2D 2 ^-z2PiM 

atFzx-viGlx 
aZF 2 y 2 -ic2F2x 



f b*Fzx— w 4 I>2>s 

6<F4h-w ,4 D3^ 

&»H«k-Z»ISx 

aiFvA—wiFb A 
z'DSk-/«F 2 j* 
faSF8H-w*DlH 

\amsx-zm\x 

z*D\ H -fiF m 



6*H*h-z»IIj4 

(0»H4K-Z2IS H \ 

t6*G8H-pSF§HJ 
z*Dfa- pVia 

am^i-z^Rly, 

z*Dix—f*F2x 
zimx-PFix 
z*D°2 H -f*FzH 
a4H 5 }*-z 2 HS,4 

2 F 3 H-«' 2 D2H 

a 2 F2^— w^D c 2A 

a*D 3 H-z 4 F3H 
b*FiK-vmx 

z6F!^-e6E>4H 

b*?m-w*T)°2ii'! 

&4P2H-«*F§h 

z 6 F!>$— e 6 T>m 
aW2A~U 2 GzH 

zmy, -e*T> m 
z6D4^-e G D 3 }i 

6*PiH-y 4 F2M 



Z f TJ>3V 

zm H - 

a 2 D2.^- 
z 6 F,3H- 

Z 6 D2H" 

a 2 PiH~ 
Z6F2V 

/& 2 G 4 H- 

l z 6 Fl 4 - 
z«D!«- 

z 6 Dl>i- 



•C 6 D 2 H 

V 2 F°3X 
-c 6 D 3 h 

■z 2 Pfi* 

■vmy, 

e 6 DoH 
•e 6 D4H 



a 2 DiH-y 2 F2^ 

Z6D§^-^D3H 

MF2yj-viT>2y u ? 
6 2 H 5 <5-T 2 H5.4 

zSFiy 2 -eSFm 

bm^-xmix 

z6F4^-e 8 F 3 H 
z % T>2}4— e 6 D3>i 
z6F§H-e 6 F 2 >* 



(7) 



(8) 



Zeeman effect 



Observed 



(0) 1.14 

(0) 0.92 

(?wi D) 1.54W2 B 

(0) 0.85 

(0) 1.28 
(0) 1.16 
(?W2 D) 1.22wi A? 

(0.79?) 1.06 

(?WiD) l.lOz^iB? 

(0?wi D) 0.93 

(0?^i D) 1.56 

dm D) 0.52?t> 3 A 
(0?) 1.06 diffuse 

(? 102 F>) 0.97 

(0.21) 0.58 



(0?) 0.87 diffuse 
(Ovh D) 1.14 wx B 
(0?) 1.07 diffuse 

(0) 1.08 



(?w> 2 D) l.lOwi 

(0) 1.36 

(? wi D) 1.29 ten C? 
(0) 0.82 w\ A 
(0? wi D) 0.38 m A 
(?M> 2 ) 1.10 WiB 



(0) 1.48 
(0) 1.28 
(0) 1.20 
(0) 0.75 
(0) 1.00 

(? W2 D) 1,17 tpj C 

(0) 0.82w?i 
(0.61) 1.27? 
(?wi) 1.38«?i 

(0) 1.22 

(0?) Wi 1) 1.08 

(0? W2 D) 1.04 
(0) 1.56 

(0) 0.79 
(0) 0.68 
(0) 1.58 

(0) 1.11 

(0) 1.56 

(0? I0i D) 0.89 

(0) 1.59 

(0) 1.52 



Computed 



(0) 1.136 
(0) 0.896 
(0.04) 0.856 

f(0) 1.126 

(0) 1.196 
(0) 1.246 

(0.63) 1.016 

(0.18) 1.116 

(0) C.95s 



(0) 0.616 
(0) 1.006 

(0) 1.016 

(0.25) 0.21, 0.71 



(0) 0.906 
(0) 1.126 
(0) 1.066 

(0) 1.086 



(0.37) 1.366 

(0) 1.28 6 
(0) 0.73s 
(0) 0.38s 
(0) 0.926 



(0) 1.24s 
(0) 0.78s 

(0) 1.505 

(0) 0.96s 
(1.06) 1.406 
(0) 1.366 

(0.03) 1.216 

(0) 1.286 

(0) 1.10s 
(0.26) 1.526 



(0) 0.C7S 
(0.24) 1.606 

(0.09) 1.096 

(0) 1.396 
(0.11) 0.906 
(0) 1.55s 

(0) 1.266 
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Table 1. — Arc spectrum of vanadium (Vi) — ■Continued 



(i) 



Ref 



(2) 



Xair A 



'5223. 636 
5216. 595 
5213. 651 
5212. 237 
5207. 683 

5206. 621 

5200. 344 
5195. 394 

5194. 824 

5193. 626 

''5193. 004 
5192.022 
5190. 684 
5188. 882 
5182. 828 

5180. 752 

5179. 800 
5179. 100 
5178.554 
5176. 781 

5176.494 
5174. 533 
5172. 110 
5169.944 
5166. 789 

5164.892 
5159.350 

b 5157. 026 
5148. 724 
5148. 428 

5139. 536 
5138.431 
'5137. 591 
5128. 530 
5105. 171 

''5086. 847 

5075. 672 
'5073. 188 
5070. 622 
5064. 131 

5051.607 
5047. 240 
5046. 806 
5043. 510 

5032. 956 



«>5024. 162 
5014. 620 

5010. 018 
5006. 393 
5005. 615 

5002. 320 

4995. 019 
4991. 824 
4984. 528 
4981. 726 

4966. 123 
4957. 648 



(3) 



Int. 
arc 



1 
3 

1 
3/i 



2 
5 

10 

1 

7 
1 

1- 
lft 

1 



3 
4 
2ft 



2— 
1— 
1 



2 

1 

1— 

1—1 

lft 



lft 

5 

1 

1— 

2 

4 
[3f>T] 

1— 
1— 
1— 

2 
2 



(4) 



Temp, 
class 



IV 
III 



III 
III 
III 

III 
IV 

IV 
IV 



IV 
IV 

III 



III 

IV 



III? 
III? 

Ill 

III 
III? 



IV 
III A 



III 



IV 



IV 



(5) 



19138.45 
19164. 27 

19175. 10 
19180. 30 
19197. 07 

19200. 99 

19224. 16 
19242.48 

19244. 59 

19249. 03 

19251.33 
19254.98 

19259. 94 
19266. 63 
19289. 13 

19296. 86 

19300.41 
19303. 02 
19305.05 
19311.67 

19312.74 
19320. 05 
19329.10 
19337. 19 
19349.01 

19356. 11 
19376.91 

19385.64 
19416.89 
19418.00 

19451.61 
19455. 79 
19458. 97 
19493.35 
19582. 54 

19653. 09 

19696. 35 
19706. 00 
19715. 97 
19741. 24 

19790. 18 
19807.30 
19809. 00 

19821. 95 

19863. 52 



19898. 28 

19936. 14 

19954.46 
19968. 91 
19972. 01 

19985. 17 
20014.37 
20027. 19 
20056. 50 
20067. 79 

20130. 84 
20165. 25 



(6) 



Term 
combinations 



b*F2H-v*m>A 

. z e D^-c fi F 2 ^ 

2 6 FSh-« 6 Fsh 
' *»FIk-«*Fih 

2 6 Fi^-6 6 Fih 

zOFSh-^Fsh 
z»F5tf-e 8 FoK 

&*Il5H-X«HS« 

6*Pih-»'D!h 

z 6 D5><i-e6Fo* 

z°Dfo-cAFi>* 



z6F5H-e 6 Fi>< 



Z 6 Ffa- 
2*D8j<- 

6«Pih- 

Z«Ffo- 

2°Dfo- 

26F3H- 
WiX- 

6<P<%- 
z6DJ«- 



-e*Fzx 
-e^Fiv, 
-e»F £ H 

-V*T>2X 

-e»F s « 
-e 6 F 2 >i 

-c»F 4 h 
-t^Fzx 
-e*Fin 

-U 2 QiX 

-e*l\x 
-»«D!h 

-eCF^ 



f 6<P 2 ^— u*Dhi 
\a J DiH— v*¥2H 

« 4 G 5 ^— w*Qlx 



6*PjH— «*DIh 

a<G 3 >^— x 2 F-m 
6<PiH— u*T>ix 
b*DoM— ^ 2 P^ 

.bm^i-vm* 

wGiH-vmix 
' bnuy-ymx 

L 62G^— f 2 G^ 
6<PiH— w<D2H 
a*G«H— 2/ 2 H^ 
a 2 DiK— I/ 2 I>2^ 

62H4H-2/ 2 Iw 
6 4 Poh-^ 4 Di^? 

b*G«?f- 9>H2h 



z 2 D^— e 2 F 3 K 
fl»PlK— w«D8w 

a 2 Po*— w<Di>s 



(7) 



(8) 



Zceman effect 



Observed 



(0) 1.51 
(0) 1.64 
(Owi) 1.14wi 
(0) 1.01 
(0) 1.53 

[(0.90) 2.08 

(0) 0.41 
(0) 1.42 

[(?) 1.55 

(0?) 1.12 

(0) 1.45 
On) 0.57 
(?) 1.10 

(1.93) 1.22 

(1.10) 0.68, 1.39,2.15 

(0) 0.66 
(0.75) 1.77 
(0.71) 1.55W2 
(?W8 D) 1.03 



(0.43) 1.56wi 
(0) 1.47 
(1.01) 0, 2.09 
(?w>iD) O.9Ot0»A 

(0?m?2D) 1.48 
(0.25, 0.73) 0.60u> 3 A 

(0) 1.50 

(?w 2 D) O.S8»l A 



(1w\ D) 0.86 

(?'M?2) 1.18 Wl 

(0.73)? 

(0?W2) 1.53 m; 2 
(0) 0.96 

X0) 1.30tt>i 

(0) 1.27 
(0) 1.03 
(0) 1.17 
(0) 1.06 



(0) 0.92 
(0) 1.05 



(?) 1.15wi 
(0) 1.05 
(0) 0.98 

(0?W2D) 0.94 
(0) 1.18 
(0) 1.17 
(0) 1.15 



Computed 



(0) 1.346 
(0) 1.62s 
(0) 1.116 

(0) 1.536 
(0.93) 0.21, 2.07 

(0.15) 1.306 
/(0.04) 1.296 
\(0.19) 1.406 

(0.13) 1.096 

(0.45) 1.476 
(0.14) 0.586 
(0.13) 1.106 

(1.96) 1.246 

(0.36, 1.07) 0.69, 1.40. 
2.12 

(0.74) 0.30, 1.79 
(0.61) 1.446 



(0.45) 1.496 
(0) 1.426 
(1.08) 0.03,2.12 
(0) 986 

(0) 1.40,5 

(0.23, 0.69) 0.C1, 1.07, 

1.53, 1.99 
(0) 1.696 
(0) 1-026 



(0) 0.736 
(0) 1.206 
(0) 0.666 
(0) 1.456 



(0.48) 1.486 
(0) 1.586 
(0.04) 1.266 
(0.30) 1.016 
(0.11) 1.166 



(0.12) 0.886 
(0) 1.076 



(0.89) 0.996 
(0) 1.006 
(0.26) 1.086 
(0) 1.056 



(0) 0.946 



(0) 1.006 
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Table 1. — Arc spectrum of vanadium (Vi) — Contir 


med 




(i) 

Ref. 


(2) 

X»ir A 


(3) 

Int. 
arc 


(4) 

Temp, 
class 


(5) 

yvacCm -1 


(6) 

Term 
combinations 


(7) 


(8) 




Zeeman effect 














Observed 


Computed 




1 


4944.696 


lh 




20216.83 


a*Q iH — x*Flx 








1 


4944.415 


1— 




20219. 22 


aWQx—vmx 


(0) 0.94 


(0) 0.926 




1 


4942. 802 


1 


IV A 


20225.82 


a*Giyi—w 2 F°2x 


(0.85) l.OlwsC 


(0) 1.116 




1 


4935. 101 


1— 




20257.37 


b2G iH ~t*Gl H 








1 


4933. 616 


1 


IV 


20263.47 


tfFzx— u*F$y a ? 


(0) 1.10 


(0.21) 1.186 




1 
1 


4932. 029 
4927. 733 


4 
1— 


III A 


20270.00 
20287. 66 


a*F2x— y*Yix 
a*G2x— w 2 F e 2x 


(0) 1.52 


(0) 1.416 




1 


4925. 657 


10 


III 


20296. 22 


a«P 2 H— f/<P2H 


(0) 1.62 


(0.26) 1.616 




1 


4923. 785 


1 




20303. 92 


6 2 G3^— w 2 F§^ 


(? WiD) 0.95 


(0) 0.91s 




1 
1 


4922. 379 
4918.980 


4 
2 




20309. 72 
20323. 76 


z2Di>i— e2F 2 * 
(HGm— y*mx 


(? W2 D) 0.95 


(0) 0.996 




1 
1 


H916. 265 
4913. 093 


2 
2 


IV 


20334.99 
20348. 11 


aiGix-yimtf 


(0) 0.91 

(? W2D) 1.19 


(0.33) 1.096 




1 
1 


4909. 18 
4908. 684 


1 

1 


IV A 


20364.32 
20366. 40 


WGix—zmx 


(0) 1.01 






1 


4906. 90 


1— 




20373.82 


a*Gix— f 4 G§^ 




v 




5 


4906; 718 


1 




20374. 55 


b 2 GzH— u^Flx 








1 


4905. 84 


tr 


IV A 


20378. 22 










1 


4904. 875 


3 


IV 


20382. 20 




(0) 0.78 






2 
2 


4904. 447 
4904. 350 


[7] 

[9] 


Jllld 


/20383. 97 
\20384. 39 


a^Gix— y*Ely a 
a4G 6 H-j/*H6H 








1 


4904. 285 


8 




20384. 66 


(HP 1H -y*F oh 


(0) 1.17 


(0) 1.22s 




1 


4900. 624 


6 


IV 


20399. 89 


« 4 G 3 h-2/ 4 H4M 


(0? Wi D) 1.11 


(0) 1.216 




1 


4900. 004 


tr 


IV A 


20402. 19 


a*G & x-viGlx 


(0) 1.57 


(0) 1.546 




1 


4896. 35 


1 


IV A 


20417. 71 


VGix-umx 


(0) 1.07 


(0) 1.106 




1 


4894. 218 


4 


III 


20426. 59 


a*G2>*— ^H§>$ 


(0) 0.98 


(0) 0.976 




1 

1 


4892. 722 
4891. 602 


lh 
4 


III 


20432. 84 
20437. 52 


b2G 3 y a -um o iyi 


(0) 0.86 


(0) 0.836 




1 


4891. 222 


1 


IV 


20439. 10 


(HGM-ViGSx 


(0) 1.00 


(0.18) 0.996 




1 


4890. 090 


1 


IV 


20443. 84 


a<G2H— v^Gly 3 


(0) 0.60 


(0.02) 0.606 




1 


4886. 821 


2 


III A 


20457. 51 


a*F lH -y*F°ix 


(0) 1.74 


(0.06) 1.726 




1 

1 


4885. 649 
4882. 183 


2 
2 


IV 
III A 


20462. 41 
20476. 94 


a*Gix-i*Glx 
a*Foy t -y*F° m 


(0) 1.17 


(0.04) 1.146 




1 


* 488 1.554 


50acm 


I 


20479. 58 


a<F^-z<D§^ 


Clvfl D) 1.18^3 C 


(0) 0.986 




1 


b 4880. 560 


8 


III 


20483. 75 


aiPiH-yiFtx 


(0) 0.90, 1.65 


(0.01, 0.04) 1.63 




1 


4877. 219 


tr 


IV A 


20497. 77 






1.66, 1.69, 1.71 




1 

1 


4875. 462 

4873. 00 


iOacm 

1 


I 


20515. 17 
20515. 52 


a<F 3 vs-z<D2>* 


(?w 3 D) 1.08^3 C 
(?WiD) 0.76 


(0) 1.016 




1 

1 


4871. 264 
4870. 134 


7 
1 




20522. 84 
20527. 60 


a'G^-^G^ 
<HG 3 ^-p<G4H 


(?WiV) 1.25wt A 


(0.22) 1.246 




1 


4867. 986 


2 




20536. 67 




(?WiD) 1.04w;i C 






3 


4864. 85 


-1 




20549. 90 


a^Po^-^Pfo 








1 


4864. 741 


40acm 


1 


20550. 36 


a*F 2 ^-z*Di^ 


(?w 2 D) 0.91^3 A 


(0) 0.866 




1 
1 


4862. 625 
4859.135 


5 
2 


IV 
IV 


20559. 30 
20574. 07 


(&4D^-04F? H ?) 


(0) 1.10 
(0) 1. 21 






1 
1 


4857. 02 
4855. 35 


1- 
1- 




20583. 04 
20590.11 


a*G4y 3 -v*Glx 


(0) 1.33 
(0) 0.84 


(0) 1.406 




1 


4851. 483 


AOacm 


I 


20806. 52 


a<Fi^-z<D§H 


(0.25w 2 D) 0.19, 0.G3 


(0.22) 0.18, 0.62 




1 
4 


4848. 821 
4848. 60 


1 
3 


IV 

III 


20617. 84 
20618. 77 


(b2G m -umiy 2 
\a2Po^ -ymy 3 


}(0?w 2 D)0.81 


f(0) 0.845 
1(0) 0.78s 




1 


''4846.620 


1 




20627. 19 


aWix-y^H 


(?WiD) 1. 11^2 A 


(0.66) 0.966 




1 

1 


4843. 018 
4833. 804 


2 
1 


IV 
IV 


20642. 53 
20681. 88 


(02G 4M - r 2D 3 °H? 


(?w 2 D) 1.67 w 2 B 
(0) 1.11 






1 


4833. 027 


3 


IV A 


20685. 21 


a 2 PiH-2/2D 2 \ 


(0) 1.19 


(0) 1.166 




1 


4832. 427 


30 


I 


20687. 78 


a4Fi>$-z*D^ 


(0.43, 1.20) 0, 0.79, 


(0.40, 1.21) 0, 0.80, 




1 


4831.642 


35 


I 


20691. 13 


cUFix-zimx 


1.62 
(0.51,0.83)1.28w 3 


1.61 
(0.18, 0.52, 0.86) 0.49, 




1 
1 


M830. 678 
4828.821 


1 
1 


IV 
IV 


20695. 26 
20703. 23 


&2P^-t)2Dfo 

b*T>2x-t*Fl H 


(0.82) 1.18 
(0) 0.90 


0.83, 1.18, 1.53, 1.87 
(0.63) 1.146 
(0) 0.90s 
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Table 1. — Arc spectrum of vanadium (Vi) — Continued 



(2) 



X.ir A 



k 4827. 458 
4823. 428 
4819. 040 
4808. 666 
4807. 537 

4803. 042 
4799. 786 

4799. 020 
4797. 973 
64796. 930 

4795. 104 
4792. 954 
4786.515 
4784. 480 
64781. 342 

4778. 40 
4776.519 
4776. 364 



4774. 505 
4773. 083 

64772. 588 
4767. 552 
476G. 635 
4765. 67 
4765. 496 

4765. 233 
4764. 004 
4761.880 
4759. 346 
4759. 018 

4758. 742 
4757. 50 
4757. 37 
4753. 957 
4751. 849 

4751. 574 
4751. 275 
4750. 990 



4748. 525 
4747. 075 

4746. 638 

4742. 631 
4739. 607 
4739. 11 
4738. 318 

4737. 746 
4731. 95 

4731. 556 

4731. 268 
4730. 394 

4729. 844 
4729. 544 



4723. 430 
4722. 877 



(3) 



Int. 
arc 



30 

1 

2 

1 

25 

1 
5 

1 
2 
20 



20 
5 



5 
10 



1- 
1 

2 

1- 
10 

1 
1 

1A 

1 
1- 

1 
1 

2 
8 
4 
7 
1- 



(4) 



Temp, 
class 



I 
IV 
III 

II A 

IV 
IV 
III 

IV 
IV 
III 
II A 
IV A 

IV 
III 
III 



IV 



III 
IV 



III A 
III 
III 
IV 



III 
III 



III 
IV 

IV 

IV 



IV A 
IV 

IV 



III 
III 



73059—36- 



III 
10 



(5) 



VvacCm-l 



20709. 07 
20726. 37 
20745. 25 
20790. 00 
20794. 88 

20814. 34 
5.45 



20831.78 
20836. 33 
20840. 85 

20848. 80 
20858. 14 
20886. 20 
20895. 10 
20908. 80 

20921. 69 
20929. 92 
20930. 59 



20938. 74 
20944. 99 

20947.15 
20969. 29 
20973. 31 
20977. 56 
20978. 33 

20979. 49 
20984. 90 
20994. 26 
21005.43 
21006. 88 

21008. 10 
21013. 57 
21014. 14 
21029. 25 
21038. 58 

21039. 80 

21041. 11 
21042. 38 



21053. 31 
21059. 73 
21061. 68 

21079. 47 
21092. 91 
21095. 13 
21098. 66 

21101. 21 
21127. 05 



21130. 10 
21133.99 

21136. 46 

21137. 80 

21141. 79 

21165. 14 
21167. 65 



(6) 



Term 
combinations 



a2Po>*-tf 4 DoH 



a<FiH-z 4 I)2H 
WD m -t*FbA 
z«GSh-« 6 F4k 



z^GX^-e^F-^ 
a*F2y a —z i ~D°\H 

a»Fstf— s*T> ha 

62PlJ*-0*D2« 

z 6 Ql}4— e*F2x 



6«Dih-0 4 Pox 



6 4 F w -j 4 P2x 

b*D2X-l*Q°3H 

a*Q M - xmi H l 



a*Gzx-x 2 H-\M 

0<P 2 «-2«S§H? 

z 6 G!^— «°F8h 
z 6 Qlyi—e & F^ 

2 6 QJh — « 6 ^4H 

a«3nx-xmiH 

6 4 P 2 ><-:r 4 P$K 
a i F%x-v'*T)2x 
z*Gh A -e*F3x 



z 6 Ql^— e 6 F2^ 
z 6 G°ix-e«Fix 

b2P 0H -V2~Dly 2 

(b*D3x-t*Qln 
\a»F2Mf-0 2 D2>i 
a«D 4 K-2 4 F5* 
(b*FiH-w*Ghs 
\b*F 3 >i-w*Q3x 

6 4 Fih-z»F2k 
j a*F2x-viFlx 
\ b*Fix-w*Qlx 

/a^G3K-^ 4 H3^ 

frFix-w^Glx 

62P,H-w2D 2 °h 
6 4 PiK-0«Sfa 

fz6GI^-e 6 F2^ 

Z 6 G2^-C 6 F3^ 

frF^-wiGlx 



(7) 



(8) 



Zeeman effect 



Observed 



(0.56^3 B) 1.33ttJj O 

(?wi D) 1.15 
(0) 1.05 
(0) 1.34 
(0?w 2 D) L18w»A 



(0.48,1.51) 0, 0.92, 

1.85, 2.81. 
(?wi) 0.52? 
(0) 1.34 
(0?w 3 D) LlOWsA 

(0) 0.94 

(0) 0.86 

(O?«03 D) 0.99*03 A 

(0) 2.18wi B 

(0) 0.49 

(?m?i D) 0.85 
(Tivi) O.S9wi 
(0.34) 0.69, 1.44 



(0) 1.00 
(0) 1.18 



(0?wg) 0.67W3 A 
(0) 0.99 



(0) 1.33 
(0) 1.07 
(?u>i D) 0.50 
(0) 1.41 



(0.34) 0.37 

(O.6I102 B) 1.37*02 C 

(0.11) 1.61 
(0.85) — , 1.30 

(1.00103 B) 1.15W3 A 
(1.63) 0.55, 1.60 
(O?*0 2 D) 1.00*01 



j(0.59) 1.05202 



(0) 1.04 



(0.18) 1.77201 



(0) 1.12 



Computed 



(0.74) 1.326 
(0) 1.155 



(0) 1.186 



(0.48, 1.43) -0.08, 

0.88, 1.83, 2.78. 
(0) 0.47s 
(0) 1.316 
(0) 0.886 



(0) 0.826 
(0) 1.036 
(0) 2.006 
(0) 0.686 

(0) 0.906 
(0.16) 0.976 
(0.10,0.30, 0.50) 0.60, 

0.80, 1.00, 1.20, 1.40, 

1.60 



(0) 2.406 
(0) 0.586 



(0.36) 0.366 
(0.78) 1.326 

(0) 1.546 

(0.11, 0.34, 0.57, 0.80) 
0.53, 0.76, 0.99, 1.31 
1.44, 1.67, 1.90 

(1.14) 1.046 

(0.52, 1.57) -0.52 

0.52,1.57 

(0) 0.986 



X0.52) 1.246 

(0) 1.076 
(0.24) 1.766 

(0) 1.156 
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Table 


1. — Arc spectrum of vanadi 


um (Vi) — Continued 


(i) 


(2) 

Xalr A 


(3) 

Int. 
arc 


(4) 

Temp, 
class 


(5) 

j> Tac CHl-l 


(6) 

Term 
combinations 


(7) 


(8) 


Ref. 


Zeeman effect 




















Observed 


Computed 


1 
1 
1 
1 
1 


4721. 524 
4721. 246 
4718. 895 
4718. 753 
4717. 692 


6 
2 

1- 
1- 
10 


III 
IV 


21173.70 
21174. 95 
21185.49 
21186. 13 
21190. 89 


z*Gly 2 — e^Fm 
biT> ]ya -r*Di H 


(0) 1.05 
(0) 1.15 

(0) 0.81 


(0) 1.086 
(0) 0.776 


1 

1 
1 
1 
1 


4716. 644 
4715. 900 
4714. 113 
4713. 448 
4710. 566 


1- 

5 
10 

2 
12 


? 
? 

? 


21195. 60 
21198.95 
21206. 99 
21209. 98 
21222. 95 


aQ*3x—x*H.lx 
a*Qtx-x*Hlx 


(?) 0.98^2 
(0) 0.96 

(0) 1.04 


(0) 0.986 
(0) 0.886 

(0) 1.056 


1 
1 
1 

1 

1 


4709. 728 
4707. 458 
4706. 574 
4706. 178 
4705. 099 


4 
4 
12 

8 
4 


? 
Ill A 

? 
? 
? 


21226. 74 
21236. 97 
21240. 96 

21242. 75 
21247. 61 


b*Fix-xmx 
a 4 G^— x*Rl^ 
b*P2y a -xiFU 
a*Fix-uiF>2}4 


(0) 1.04 
(0) 1.06 
(O?«0i) 1.09wi 
(1Wt D) 1.39^3 A 

(0) 1.15 


(0) 1.056 
(0) 1.086 
(0) 1.376 
(0) 1.166 


1 
1 
1 
1 


4699. 329 
'1686. 926 
4684. 457 
4682. 763 
4680. 904 


3 
6 
3 
2ft 

2 


? 
? 


21273. 70 
21329. 99 
21341. 23 
21348. 96 
21357. 43 


C2H5H-J2GI H 

NPtH-ff*SfH 

&4PlK-*4PiK 

bi~D 2 x-r*D2y a 
amix-xiGSx 


(?) 1.11 
(0.39) 1.50, — 


(0) 1.126 
(0.38) 1.47,2.22 


1 
1 
2 
1 
1 


4673. 658 
4670. 483 
4669. 273 
4666. 149 
4656. 546 


1 
25cm 
2 
4 
lh 


Ill 
III? 


21390. 54 
21405. 10 
21410. 64 
21424. 97 
21469. 16 


&2H5H-W4H6^ 

atDzx-yiFfa 
a^F^-z^Gly^ 

&4Pik-j4P8k 
&<D 3 *-2§x 


(?tt>a) 1.14^2 
(0.41)? 


(0) 1.046 
(0.41) 1.27,2.09 


1 
1 
1 
1 
1 


4654. 639 
4652. 928 
4648. 880 
4647. 860 
4646. 396 


1ft 

1 
2 
1 
15 cm 


Ill 


21477. 95 
21485. 85 
21504. 56 
21509. 28 
21516. 06 


b*F2x-v2G 9 AX 
6»Pij$— w'PIm 

a*Fm-vZFlM 
o*D 2 «--y4Pi« 


(0.17,0.55)0.83,1.21, 
1.62 


(0.19, 0.58) 0.77, 1.16, 
1.55, 1.93 


1 
1 
1 


4645. 971 
4644. 452 
4640. 735 


1 
3 
1cm 


III A 

III 

III 


21518. 03 
21525. 06 
21542. 30 


aiFz>i-z*G2y 3 
a<T>2^-y*F°2}i 


(?) 1.34 
(0.47) 1.57^2 


(0) 1.34?b 

(0.16, 0.48, 0.80) 0.87, 
1.19, 1.52, 1.83, 2.15 


2 
1 


4640. 309 
4640. 062 




8 


III 


21544. 28 
21545. 42 


&AP,H-**H* 

g<Dih-3/ 4 Poh 


(0.73) 0.46 


(0.74) 0.45, 1.94 


1 

1 
1 
1 
2 


4636. 166 
4635. 176 
4630. 038 
4626. 480 
4624. 657 


2 
15 
lh 

7 

1 


IV 
I 

III 


21563. 53 
21568. 14 
21592. 07 
21608. 67 
21617. 19 


G2H 5 ^-W2GS^ 

o*F4h-z<GSh 
a*Pi«-z4F§H 
a^DoH-^PoK 
b*F m -xmx 


(0.63) 1.27tt>2 
(1.34) 1.34 


(0.44) 1.226 
(1.33) 1.336 


1 

1 
1 
1 
1 


4624. 404 

4621. 26 
M619. 771 
4619. 648 
4618. 800 


8 

1- 
25 
8 
2 


III 

I 

IV 


21618. 38 

21633. 09 
21640. 05 
21640. 64 
21644. 60 


fa«DiK-y<P!K- 

\6*F3H— w J F5ji 

amax-wiGlx 

a*F 3 H-z*G;JK 

a*DiH-$/4p§ H 


(0.82wi) 0.98, 1.52, 
2.07 

(0.67wi B) 1.49wi D 
(0) 0.96 


(0.27, 0.82) 0.92, 1.47, 
2.01 

(0.71) 1.086 


1 


4616. 850 


1 




21653. 75 


biF2X-W2F°2y 2 






1 
1 


4613. 913 
4611. 722 


1- 
2 


IV 


21667. 52 
21677. 83 


fa»F2H-tt>»PiK 
16<D,h-«;2P5 h 

&*Fi>$— ifliFfo 


(0.23,0.65)0.62,1.05, 
1.48 

(0.87) 3.58, — 
(0.56) 1.07W2 D? 


(0.23, 0.67) 0.17 0.62, 

1.06, 1.51 
(0.86) 0.86, 2.57 
(0.56) 1.056 


1 
1 


4610. 925 
4609. 646 


2 

4 


III A 
III 


21681. 57 
21687. 64 


a4Do^-z<Pfo 
a2G4H-z4H!H 


1 
1 


4607. 226 
4606. 146 


2 
15 


I 


21698. 97 
21704. 06 


/a*F2^— z<G24 
\6«F 4 k-w«F2k 


(0) 0.54 

(0.68, 1.12) — , 0.32, 
0.78, 1.25, 1.71 


(0.22, 0.68, 1.14) 
-0.13, 0.33, 0.78, 
1.23, 1.69 

(0) 0.626 

(0) 1.156 


1 
1 
5 


4602. 960 
4594. 103 
4591. 991 


2 

60acw 
[0] 


IV 
I 


21719. 09 
21760. 97 
21770. 96 


a»H4x-w*GlH 
atFix-#QlL 

b*F2H—w 2 F2X 


(0) 0.64 
(0) 1.13 


1 
1 
1 


4591. 220 
4588. 776 
4586. 364 


12 
1 
50acm 


IV 

IV 

I 


21774. 62 
21786. 23 
21797. 68 


bmsx-wmix 

b*F2x-wmx 
a4F 3 ji-z*G?H 


(0) 1.02 
(0) 1.18 
(0?w>2 D) 1.05m>2 


(0.54) 1.026 
(0) 1.16s 
(0) 1.03s 
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145 



(2) 



Xair A 



4585. 93 
4583. 783 



4581. 227 
4580. 394 
4579.198 
4578. 728 
4577. 642 

4577. 173 

4571.783 
4570. 425 
45(55. 513 
4564. 581 

4500. 710 
4553.056 
4551.860 
4549. 644 
4545. 394 

4540. 014 
4537. 663 
4535. 57 
4533. 940 
4530. 808 

4529. 589 
4529. 301 
4528. 302 
4527. 990 
4525. 168 

4524. 218 
4522. 87 
4520. 168 
4517. 571 
4515. 558 

4514. 191 
4513. 624 
4511. 433 
4509. 287 
4506. 577 

4506. 210 
4506. 094 
HBOh 972 
»4501. 444 

4501. 256 

4500. 853 
4499. 76 
4498.114 
4497. 710 
4497. 398 



4496. 062 
4494. 955 
4492. 32 

4491. 47 



4491. 162 
4490. 815 



4486. 28 
4480.041 



(3) 



Int. 
arc 



2 
40 ac m 

7 
15 

1 

40acra 
15 

6 
-lh] 

2 

20 

7 

3 

10 
25 

6 
6 

4 
4 



4 
1 
5 
5 

15 
tr 
3 
3 
2 

6 
2 
2 
3 
2 

1 
2 

8 
2 



20 



(4) 



Temp, 
class 



IV 
III 



IV 

I 
IV 

III 



I ■ 
III 
III 



III 

IV 
IV 
IV 

III 

IV 
IV 
IV 
IV 
IV 

III 

IV 

IV 
IV 

III 

IV 

III A 
IV 
IV 

III 

IV 
IV 
IV 
IV 

IV 
IV 

III 

IV 
IV 

IV A 
IV 

III 
III 

IV 
IV A 

IV 
III 

III 

III 



III 



(5) 



*'vftccm-i 



21799. 74 
21809. 95 



21822. 12 
21826. 14 
21831. 80 
21834. 03 
21839. 21 

21841. 44 
21867. 20 
21873. 70 
21897. 23 
21901. 71 

21920. 29 
21957. 14 
21962. 91 
21973. 60 
21994. 13 

22020. 22 
22031. 62 
22041. 79 
22049. 71 
22064. 97 

22070. 89 
22072. 31 

22077. 17 
22078. 68 
22092. 45 

22097. 10 
22103.68 
22116.88 
22129. 60 
22139. 47 

22146. 17 
22148. 96 
22159. 72 
22170. 25 
22183. 59 

22185. 39 
22185. 98 
22206. 28 

22208. 87 

22209. 82 

22211. 80 
22217. 19 
22225. 34 

22227. 32 

22228. 87 

22231.51 

22235.47 
22240. 94 
22253. 97 

22258. 18 

22259. 74 
22261.45 



22283. 97 
22314.97 



(6) 



Term 
combinations 






a*F 2 H- 
IflFzx- 
b*F 1H - 

6<F 3 v*- 

2 ll4H" 



-.T2F.314 

-**GI« 

-tXGfo 

-v*G° 2 yi 

-2*GIh 

-xWhA 



IS 



p*G|u 
Jf»P$H 

6<F4h-p*GS« 



a*D2x- 



V*Fbi 



ft«PlK-W 2 F24 

6«FiH-0D5x 

amix-v*G\x 

a<D 3 M-z fl S2V 

o«Hih- z«Ifo 

6<F2m-^Di>4 
a4G5H-w 4 F4H 
ff 4 G4H— tt*F§x 
6<F, M -*<Di^ 
a 4 G3H _ w<F5h 



a«Gw-tt*Ffo 
a<H5H-|/ 2 H^ 

f? 4 G 2 H-^Fi^ 

2 D2H-^F2^ 

fl<H4«~»2G5« 
biQwi-VFfy 
b*G 3 x~tmx 

(amix-ymfa 

\(a2T> lH -xmx) 

biFiH-PDki 

a<D2M-2 6 S2.^? 
(amix-v^Glx 

aiGix-yiGly, 

b*F 2 x-t i T>2>A 
a*Kzy a -ym\x 

o*H 5 K-2 4 l4>i 
a*H 5 H-2 4 Ik 



(7) 



(8) 



Zeeraan efTect 



Observed 



(0.63, 1.06) 0.00, 0.37, 
0.77, 1.18, 1.63 



(0) 0.90 

(0.73m? 2 B) 1.22W3 C 

(0?w; 2 D) 0.79^2 B 



(0?m> 2 D) 0.70m>2 B 

(0) 0.92 

(0.67 wj B) 1.21tGi D 

(Owi D) 0.97wi A 

(0) 1.02 
(0.26) 0.95 
(0.15) 0.81, 1.07 
(?w 2 D) 1.03 
(0) 1.08 



(0) 1.19 



(0) 1.10 

(0) 0.73 
(?M? 2 D) 1.02 

(0) 1.19 
(0.19) —0.58 

(0) 1.15 



(0.37) 0.91, — 
(0) 1.13 

(?w;i) 0.85wi 

(0) 1.18 

(0) 1.02 

(1.18) 0, 0.77, 1.56 

(0) 0.88 



(0) 1.08 
(0.25) ?nw 2 



(0) 0.59 

(?) 0.90, Wi A 

(0) 0.85 



(0? W* D) 1.01WJ A 

(0) 0.63 



(?Wj D) 1.55u' 2 C 
(?W2 D) 1.33W2 B 

(?w 2 D) 0.99^2 C 
(0.69^2 B) 1.06^3 C 



Computed 



(0.22, 0.67, 1.12) 
-0.07, 0.38, 0.82, 
1.27, 1.72 



(0) 0.906 
(Q.59) 1.126 
(0) 0.766 



(0) 0.666 
(0) 0.95s 
(0.59) 1.236 

(0.11) 0.936 

(0) 1.036 
(0.30) 0.956 
(0.11) 0.85, 1.08 

(0) 1.026 
(0) 1.176 



(0) 0.74b 



(0.20) 0.20, 0.59 
(0) 1.17s 



(0) 1.145 

(0) 0.855 
(0) 1.206 
(0) 1.016 

(0.39,1.18)0,0.79,1.57 
(0) 0.805 



(0.30 1-086 
(0.59) 1.226 



(0) 0.636 
(0) 0.85 6 
(0) 0.866 

(0) 1.086 



(0) 1.51 6 
(0) 1.406 

r (0.61) 1.196 
,(0) 1.01s 

(0.63) 1.036 
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(1) 


(2) 

Xair A 


(3) 

Int. 
arc 


(4) 

Temp. 

class 


(5) 

PvacCm -1 


(6) 

Term 

combinations 


(7) 


(8) 


Ref. 


Zeeman effect 




Observed 


Computed 


6 
6 


4475. 882 
4474. 721 


2 

12 


IV 
III 


22335. 73 
22341.52 


a*H.ix-z*Ux 

famM-znix 

tfa<H6H-*I$H) 

/a*DiH-z 6 S2^? 

\bmM-vmix 


(0.26) 0.89 
}(0) 1.02 


(0.26) 0.906 
(0) 1.036 


6 
4 

6 


4474. 047 
4473. 26 

4471.781 


10 
1 

1 


III 
IV 

IV 


22344. 88 
22348. 82 

22356. 20 


(? W\) 1.13W2 


(0) 1.17* 


4 

4 
4 
6 
6 


4471.35 
4470. 86 
4470. 39 
4469. 712 
4468. 764 


1 
1 
1 

15 
4 


III 
III 


22358. 36 
22360. 81 
22363. 16 
22366. 55 
22371.29 


a'Hs^-^Gfo? 
a*B.M-z*l°M 


(0) 0.98 

(0? W2 D) 0.37^2 A 


(0) 1.016 
(0) 0.27s 


6 
5 

6 
6 
6 


4468. 008 
4467. 624 
4466. 857 
4465. 509 
4464. 769 


8 
1 
2 
2 
2 


III 

IV 
IV A 
IV 
IV 


22375. 08 
22377. 00 
22380. 85 
22387. 61 
22391. 32 


a*H 3 ^— 2*11)4 

a i ~D2X-x*Fli4 

b*F2x-t*mx 
b*F m -t*I>lH 


(0? Ma D) 1.57^3 B 

(0) 1.17 

(0.53) 1.47W3 C 
(0.58) ?w 2 C 


(0) 1.64s 

(0) 1.166 
(0.46) 1.446 
(0.38) 1.286 


4 
6 
6 


4464. 27 
4462, 367 
4460. 989 


2 
20 
4 


IV 
III 
IV 


22393. 81 
22403. 36 
22410. 29 


a 4 H5^— z*Hx 


(0) 1.04 
(0) 1.01 
(0) 0.92 


(0) 1.176 
(0) 1.026 
(0) 0.956 


6 
6 

4 
6 
6 

6 

6 


4460. 302 
4459.766 

4458. 41 
4457. 762 

4457.484 

4456. 505 
4453. 126 


50a 
30a 

1 

8 
15 

3 

1 


I 
I 

IV 

III 
I 

IV 

IV 


22413. 74 
22416. 43 

22423. 23 
22426. 51 
22427.91 

22432. 84 

22449. 85 


l(a 2 G 3 >$-2/ 2 G4H) 

a B D334— 2 6 P2H 

a 2 H4H-z J l5H 
a«D2^-2 6 Pi^ 

6<F 4 H-z 2 H5H 


}(?w 3 D) 1.31^3 A 

(0.24, 0.46, 0.79) 0.75, 
1.05,1.46,1.76,2.04, 
2.36 

(0) 0.97 

(0.36, 1.09) 0.55, 1.24, 

2.01, 2.77 
(0) 1.12 


(0) 1.276 

(0.16, 0.48, 0.80) 0.73, 
1.05 1.37, 1.69, 2.01, 
2.33 

(0) 1.036 

(0.37, 1.10) 0.51, 1.24, 
1.97, 2.71 


6 

6 
6 
6 
4 


4452. 711 

4452. 022 
64450. 909 
4449. 578 
4445. 81 


2 

20 
4 
5 

1 


IV 

III 

IV 

III 

IV 


22451. 95 

22455. 42 
22461. 04 
22467.75 
22486. 82 


a'H^-^Gt* 

a'HsH-z 4 !'^ 
a2F 3 H-* 2 G?H 
a 2 G 3 H-2/ 2 G§>* 


(0.20,0.58,0.97,1.41) 

?W3 C 

(0) 1.09 
(0) 1.02 
(0.16) 0.91 


(0.20, 0.60, 1.00, 1.40) 
-0.35, 0.05, 0.45, 
0.85, 1.25, 1.65, 2.05, 
2.45 

(0) 1.056 

(0) 0.876 

(0.09) 0.906 


6 

6 
6 
4 
6 


4444. 216 

4443.342 
4441. 688 
4438. 98 
4437. 842 


20a 

5 
25 

1 
20a 


I 

IV 

I 

IV 

I 


22494. 87 

22499. 29 
22507. 67 
22521. 41 
22527. 18 


a«Di^-z«PiM 

a6D 2 H-Z fl P2H 

a*FjK-f*F& 

a«D3X-z fl P3X 


(0.24, 0.79) 1.56, 2.11, 

2.67 
(0) 1.01 
(0.50) 1.74u?3 C 

(0.39) 1.61 


(0.26, 0.78) 1.56, 2.08, 

2.60 
(0) 1.04s 
(0.53) 1.766 

(0.41) 1.606 ' 


4 
4 
6 
6 
4 


4437. 39 
4436. 89 
4436. 140 
4434. 602 
4432. 88 


1 
1 
15 

5 

1 


I 
III 

IV A 


22529.48 
22532. 01 
22535. 82 
22543. 64 
22552. 39 


a*mx-z 2 Ux 
a<H4H-2/ 4 H§K 
a«D§H-z 8 Pi* 
6<P2tf-**D°3H 


(0.47) 1.90,2.88 
(? W2&) Lite* A 


(0.47) 1.87,2.81 
(0) 1.116 


6 

6 
6 
4 

6 


4430. 512 

4429. 802 
4428. 519 
64427.31 

4426. Oil 


3 

15 
15 
5 

20 


IV 

I 

I 

III 

I 


22564.45 

22568. 06 
22574. 59 
22580. 76 

22587.39 


6*Pih-* 4 D!h 

atDix-ytFSx 
a«DiK-z 6 P$K 
VGix-tmix 

a 5 D3H-Z/ 6 F2>* 


(0.26, 0.79) 0.89, 1.41, 

1.95 
(?m?2 D) 1.89t0a B 
(0) 1.87wi B 
(0)0.94,1.54 

(0.15, 0.43, 0.70) 
2.3 IWi B 


(025, 0.75) 0.93, 1.43, 
1.93 

(0) 1806 

(0) 1.876 

(0.02, 0.07, 0.12, 0.17, 
0.22) 0.84, 0.89, 
0.94, 0.99, 1.04, 1.08, 
1.13, 1.18, 1.23, 1.28 
(0.14,0.44,0.74)0.79, 
1.09, 1.38, 1.67, 1.97, 
2.27 


6 

6 
6 
6 

4 


4425. 724 

4424. 576 
4423. 920 
4423. 210 

4422.48 


4 

4 
2 
8 

2 


III A 

III A 
IV 
III A 

IV 


22588. 85 
22594. 72 
22598. 06 
22601. 68 

22605.41 


(a*H.u4-v*Gbi 
\a*G8K-tf 2 F§H 
a2G 4 ^-z 2 H^ 
6<D 1H -0 4 D2>*? 
a*D 3 H-J 4 F4^ 

\a2PoH-z 2 Di* 


(0) 1.03 
(0) 1.07 
(0) 1.18 

}(?) 0.82 


(0) 1.006 

(0) 1.206 
/(0) 0.84s 
\(0) 0.956. 
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(2) 



Xair A 



4422. 239 
4421. 585 

4419. 944 

4118. 45 
4416. 699 

4416. 480 

4415. 062 

4414. 547 
4413. 70 
4412. 142 

H408.515 

4408. 209 

4407. 655 
4406. 649 



4405. 008 

4403. 680 
4401. 140 
4400. 589 
4399. 426 



4397. 88 
4397. 414 
4395. 243 

4394. 814 
4393. 840 

4393. 09 
4392. 078 
4391. 681 
4390. 611 



4388. 09 
4387. 215 
4385. 33 

4384. 730 

4384. 19 

4381. 76 
4381. 23 

4381. 03 

4380. 570 
4379. 242 

64377. 90 
4376. 80 
4376. 057 
4375. 315 
4375. 069 

4373. 827 
4373. 234 
4369. 066 
4368. 598 
4368. 047 

4367. 07 
4365. 74 
4364. 221 
4363. 531 
4363.357 



(3) 



Int. 
arc 



3 
20 

12 

1 
2 

20 
2 

2 

2 
12 

90a 

70a 

70a 

80a 



4 
-] 
60a 

2 



1 

1 
80a 



4 
5 
2 
1 

100a 

1 
3 

1 

125ra 
1 

1 
lh 



150 racm 

2 

1 

4 

1 

4 
4 
2 
4 
10 

1 
3 
4 
5 
1 



(4) 



Temp. 

class 



IV 
I 

I 

IV A 

I 



IV 

III A 
I 



I 

I 

III A 



III A 
III 



II 

III 



IV 
II 

III 
III A 

III 

II A 
IV 
IV 

II 



III A 
IV 

II 

III A 



IV A 

IV 
II 

IV 
IV 

IV 
IV 

IV 
IV 
IV 
IV 
I 



IV 
IV 
II 
IV 



(5) 



J'vacCIU- 1 



22606. 65 
22610. 00 

22618. 38 
22626. 02 
22635. 01 

22636. 13 

22643. 40 

22646. 04 
22650. 39 
22658. 39 

22677. 01 



22681. 45 
22686. 63 



22695. 07 

22701. 93 
22715. 02 
22717.87 
22723. 88 



22731. 87 
22734. 27 
22745. 51 

22747. 72 

22752. 77 

22756. 65 
22761. 90 
22763. 96 
22769. 50 

22772. 74 

22782. 58 
22787. 13 
22796. 91 

22800. 04 

22802. 84 

22815. 47 

22818. 24 

22819. 28 

22821. 69 
22828. 61 

22835. 58 
22841. 38 
22845. 22 
22849. 10 
22850. 38 

22856. 87 
22859. 98 
22881. 77 
22884. 23 
22887. 12 

22892. 25 
22899. 21 
22907. 18 
22910. 81 
22911. 71 



(6) 



Term 
combinations 



,(fl*PlK-ff<SiH) 

a 8 D2M— V Q Flx 

a 6 D2H— 2 6 PIh 

(a*Hu4—v4G°4y 3 
a*Hix-vtQly a 
a6DoK-z 4 PoK. 



fa 6 DoH- 
\a°D,H- 

ra6D 2H - 
U& 4 Po>* 
a 6 D 3 ^- 
a 6 D^- 
fa<D 2 M- 
WTva- 



■y«FS«. 

V*FiX 

1/°F2M 

1/ 6 F§h 
■V«FlH 
x*F° m 



(a*T>2y a -z*-p° lH 

b*T>2A—it i V \}4 
a 6 D ^-y6F! H 



a2F 2 M-* 4 G3« 
a«Di H -ymx 
a 2 G3K-z 2 Hfo 

b*F 0H -t*B° H 
a 6 DiH-z 4 Pi^ 

a2PoM-y 2 PiM 

a 6 D 2 H-y 6 F3M 

a*FiH~t*G\H 

a 4 Do«-x 4 Ff^ 
a*G^—u*G 4y 3 
(aST)3 H -ySFlH 
WF iH -z*FSx 
a 6 DoH— 2 4 Pih- 

a*H4M— ^GIh 

'a*Gix-u*Gfa 
a 4 Pi**-7*Dfa 

a^F> m --JFo^ 
a 4 G5K-w 4 GfiH 
a 6 D4M-y 8 F5>* 

a^X— z 4 D2H 

a*G3K-w 4 G2V 
6 2 G 3 m-5 2 G?h 



a*Git$— m<G!k 
WG iya -stG°m 
<i*Gm— W 4 G5H 
a*G$y 2 — u*Gly t 
aiFzx-z*F°2X 

6 2 G 4 h-s 2 G^ 
a2PiH-x 2 D2H 
a 4 G2>i— w 4 G5h 

0«D2«-2<PiM 

a 4 Po^-a:<Di^ 



(7) 



(8) 



Zeeman effect 



Observed 



(0) 0.88 

(0.28,0.87)0.76,1.34, 

1.95, 2.55 
(0) 1.76 

(0) 0.89 

(1.21) 0.63, 3.10 



(0.79wiB)?W7 3 D 
(0.37) 2.94z«iB 



«(1.30) 0.85, 1.86 

(0.90)? 

(0.56) 1.57W8 
(0.48) 1.49wiC 

(7wiD) 1.09w 2 C 



(0) 1.13 

(1.12) 0,2.18 
(1.18) 0, 0.80, 1.50 



(0) 1.01 
(0.27,0.86)0.43,1.01, 

1.58, 2.14 
(0) 0.98 
(0?w>i D) 0.86wi A 

(0.72) 0.44 
(0.19) 1.82 
(0.63)? 



(0.20) 0.60 
}(?w 2 D) 1.28^2 C 



(0) 1.25 
(?w 3 )1.29?£3 



(0):i.35 



(0) o.« 



(0) 1.19 
(0) 1.11 
(0) 1.56 
(0) 0.97 
(1W2 D) 1.63W2 B 



(0)10.56 
(Mm) 1.59 



Computed 



(0) 0.806 

(0.29, 0.88) 0.73, 1.31, 

1.90, 2.49 
(0) 1.756 

(0) 0.926 

(1.20) 0.62, 3.02 



(0.74) 1.186 
(0.38) 2.926 

[(1.94) 1.366 

(0.40, 1.20) 0.62, 1.42, 
[ 2.22 

(0.83) 1.426 

(0.47) 1.456 

(0.43) 1.476 
f(0) 1.046 
1(0) 1.076 



(0) 1.076 

(1.14) 0.12, 2.16 
(0.41, 1.22) -0.03, 
0.79, 1.60 



(0.29, 0.88) 0.35, 0.94, 

1.53, 2.11 
(0) 0.996 
(0) 0.886 

(0.71) 0.47, 1.89 
(0.15) 1.766 
(0.54) 1.166 



(0.19) 0.19, 0.57 

f(0) 1.206 
\(0) 1.376 



(0.18) 1.256 
(0) 1.156 

(0.57) 1.426 



(0.15) 0.? 



(0.19) 1.166 
(0.07) 1.106 
(0) 1.64.? 
(0.09) 0.986 
(0) 1.75s 



(0.13) 0.566 
(0.04) 1.606 
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(i) 



Ref. 



(2) 



Xair A 



4361. 399 
4361. 03 
4360. 592 

4357. 453 

4356. 79G 



4354. 985 
4353. 338 

4352. 892 
4352.47 

4350. 820 
4350. 680 
4342. 84 

43 12. 21 

4341.016 

4336. 129 
4334. 114 
4332. 832 
4332. 380 
4330. 033 

4323. 489 
H322.37 
4320. 29 
4319.96 
4318. 70 

4315. 83 

4313. 896 

4309. 801 

4309. 531 
4308. 44 



4307. 188 

4306. 594? 
4306. 222 
4305. 482 
4303. 542 

4302. 143 
4298. 048 
4297. 694 
4297. 10 
4296. 121 

4291. 828 
4291. 305 



4288. 819 
4287. 823 
4286. 428 

4284. 061 
4282. 924 
4278. 992 
4276. 966 
4271. 563 

4270. 332 
4269. 76S 



4268. 652 
4267. 32 
4265.90 



(3) 



Int. 
arc 



50acm 
2 

2 
1 
6 
4 

iOaem 

2 

4 
30rt cm 

1 
30«cra 

-1] 
1 
1 
1 
4 

1 
3 



12 

-1] 
15 
3 
3 

tr 
12 
12 

1 
15 

15 
4 



1 
4 
5 

15 

(5) 

2 

12 
12 

4 
5 



20 
1 

1 



(4) 



Temp. 

class 



IV 

IV 
IV 
IV 



IV 
IV 

I 

IV 

III A 
IV 
III 
III 



IV 
III A 

I 
IV 

I 



IV 

I 

IV 



I 

IV 
IV 

IV A 

III 

III 



III 
III 



IV A 

IV 

III 

III 

(HI) 
III A 
III 
III 

IV 
III 



III 
IV 
IV 



(5) 



J'vacCm -1 



22922. 00 
22923. 95 
22926. 24 

22942. 76 

22946. 22 



22950. 64 

22955. 76 
22964.44 

22966.81 

22969. 03 

22977. 74 
22978.48 
23019.94 
23023. 28 

23029. 63 

23055.58 
23066. 30 
23073. 13 
23075. 54 

23088. 04 

23122.99 
23128. 98 
23140. 11 
23141. 88 
23148. 63 

23164.01 
23174.40 

23196. 42 

23197. 89 
23203. 74 



23210.50 

23213. 70 
23215. 70 
23219. 70 
23230. 16 

23237. 72 

23259. 85 
23261. 77 
23265. 01 
23270. 29 

23293. 56 
23296. 40 



23309. 90 
23315. 31 
23322. 91 

23335. 80 
23341.99 
23363. 44 
23374. 52 
23404. 08 

23410. 82 
23413. 92 



23420. 03 
23427. 32 
23435. 12 



(6) 



Term 
combinations 



a 2 F2H— it 2 F5^ 
a 2 D2^-w 2 F^ 
' a*F3x-u 2 FbA 

a i G2y a —u i G$>i 



a 4 F 2 ^-z 4 Fi}.* 

a^Fm-x^Fly, 
a'FiH-z'Ffo 

o»Dih-2 4 PSh 
a<F*>*-2<F§H 

bms^-umi^ 

a*Fiy a -z*¥ly 2 

a*n 5 ^-J 2 H^ 
WPvA-vWlx 
a 2 H5M-z 4 H5^ 
amix-x*mx 



a 4 P 2 M-w 4 Ffo? 

aillix-xmix 
/cz'Fsh-z'FSk 
\(aGUy 3 -wiHlx) 

a^Gzyi— W i Hl\i 

a i F>2H~w 2 F>2^ 

Ja'FiM-z'F^ 

\(a*G5y 2 w-Wlx) 

a*mx-x2nix 

a<F 2 M- zWsx 

aiUsx-xWx 



a 2 Di^-^ 2 D2H 

a*Giy 3 — wtB-ki 
a'HftH— tt>Gfa 

a*G5H-w 4 H6>4 
a 4 H4^-^ 4 H3M 



a 4 H3K- 
a 4 H6>^- 

a 4 H4H- 
a 4 H 5 >*- 

a 2 D 2 H- 



-z 2 S°* 

-x*mx 
-x*mx 

-x 4 HI>* 

-x*m>i 

-X*HhA 



a+Hax-xWx 
6 4 D 3 ^-a;6F4H? 



(7) 



(8) 



Zeeman effect 



Observed 



(?«>3 D) 1.66W2 B 

(0) 0.83 

(Owi) 0.86^i 

(0) 1.10 or (0) 1.3 

diffuse. 
(0.22, 0.64, 1.03)? 



(0.29,0.88)0.16,0.70, 

133, 1.92 
(0) 1.09 
(0.15, 0.50)? 



(0) 1.30 
(0.17)? 



(0) 0.90 

(0.18, 0.57)0.81,1.15, 

(0) 1.21 

(0) 0.90 

hwi D) 1.06^2 A 

(0) 1.00 

(0) 1.08 

(0) 0.35 



(0) 0.38, 1.3! 
(0.21) 1.11 



(0.25) 0.94 

(? W2 D) 1.46 W2 B 



(0.31, 0.92) 0?, 0.72, 
1.37, 1.93 

(? w 3 D) I.82103 B 

(0, 0.38) 1.08 

(? Wi D) 0.85wi A 

(?) 1.32Wi 

(0) 0.77 
(0) 0.94 
(0) 1.07 
(0) 1.04 

(0) 1.10 

(0.12,0.44,0.73,1.05) 
2.06W3 B 



(0) 1.03 

(?) w?2 D 1.61W2 B 

(0) 0.68 

(?u?2 D) 1.46 W2 B 

(0) 0.94 
(0) 1.08 

(0) 1.18 

(0.15,0.45,0.75,1.05) 
1.96103 B 

(0) 1.21 



Computed 



(0) 1.596 
(0.04) 0.856 
(0) 0.86s 
(0.09 1.126 
,(0.24) 0.886 
(0.20, 0.60, 1.00)-0.01, 

0.39,0.80,1.19,1.59, 

1.99 

(0.30,0.92) 0.09, 0.70, 

1.31, 1.93 
(0.13) 1.086 
(0.15, 0.46) 0.43, 0.74, 

1.05, 1.35 
(0.11) 1.306 



(0.07) 0.896 

(0.20, 0.61) 0.68, 1.09, 

1.50, 1.90 
(0.09) 1.226 

(0.22) 0.886 
(0) 1.106 
(0.07) 1.006 
(0.09) 1.076 
(0.01) 0.406 



(0.02,0.05)1.32^1.35 



(0.22) 0.916 
(0) 1.506 



(0.29, 0.87) 0.11, 0.69, 
1.27, 1.85 



(0) 1.78s 
(0) 1.106 



(0) 1.346 
(0) 0.80s 

(0) 0.856 

(0) 0.956 

(0) 1.086 

(0.13, 0.40, 0.67, 0.94) 
0.00,0.27,0.54,0.81, 
1.07, 1.34, 1.61, 1.88 



(0) 1.486 
(0.06) 0.666 



(0.04) 0.946 
(0.04) 1.106 

(0.35) 1.256 
(0.15, 0.43, 0.71, 0.99) 
-0.06,0.22,0.50,0.79 
1.08, 1.36, 1.64, 1.92 
(0.21) 1.206 
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(1) 


(2) 

Xair A 


(3) 

Int. 
arc 


(4) 

Temp, 
class 


j/vacCm-l 


(6) 

Term 
combinations 


(7) 


(8) 


Ref. 


Zeeman effect 




















Observed 


Computed 


6 


4265. 1G2 


871 


III 


23439. 19 




(0? W2 D) 1.21W2 




6 


4262.169 


6 


III 


23455. 66 


a 4 H4i$— z 4 Hl^ 


(?W2 D) 1.67^2 B 


(0) 1.506 


6 


4261. 222 


2 


IV 


23460. 87 


WG<iy a -q*F 2H 






6 


4259. 320 


8 


I 


23471.33 


a 4 F2^-z 2 Dfo 


(0.41) 1.31w?i B 


(0.12, 0.37) 0.6 <0.88 
1.13, 1.38 


6 


4257.375 


6 


III 


23482. 08 


a*H5H— x i FLly i 


(? wi D) 1.55wi B 


(0) 1.556 


4 


•4252. 80 


1 


IV 


23507. 35 


amix-umfe 


(0) 0.93 


(0) 0.93 


4 


4246. 69 


1 


IV 


23541. 15 


a 2 Pi}4—w 2 ¥hA 






6 


4241.325 


3 


III 


23570. 93 


b*Fiyi-uiF°zH 


(0) 1.52 


(0) 1.486 


6 


4240. 368 


4 


III 


23576. 24 


&«FiK-tt«Ffc$ 


(? w\ D) 1.54 


(0) 1.506 


6 


4240. 089 


3 


IV 


23577. 80 


frFm— u*Ffo 


(0.24,0.72) 0.78, 1.23, 
1.74 


(0.25,0.76) 0.29, 0.79, 
1.30, 1.81 


4 


4238. 97 


2 


IV 


235«4. 01 




(0) 1.22 




6 


4236. 618 


1 


III A 


23597. 11 


a*T>K-ziQbi 






6 


4235. 765 


10 


III 


23601. 86 


6<Fi^-u<Fi>g 


(0.20) 0.46 


(0.21) 0.476 


6 


4234. 531 


8 


I 


23608. 75 


a«FiK-J«>lK 


(— , 0.54) 0.18, 0.57, 
0.96 


(0.18, 0.54) 0.22, 0.58, 
0.94 


6 


4234. 010 


12 


I 


23611. 65 


/ b i F2x-u i F2X 
\>FtK-i»Dii 


](0) 1.05wi A 


(0.11) 1.026 


C 


4232.959 


12 


III 


23617. 51 


biFzx-umx 


(0) 1.23 


(0.03) 1.226 


6 


4232.466 


15 


I'll 


23620. 26 


6 4 F 4 x-w 4 Ffo 


(0) 1.34 


(0.04) 1.306 


6 


4229. 695 


4 


III 


23635. 73 


6<Fix-u'F2>4 


(0.28,0.93) 0, 0.67, 


(0.30,0.91) 0.09, 0.70, 
1.30, 1.91 














1.30, 1.91 


6 


4227.740 


4 


III 


23646. 66 


a2P >i-w; 2 Dta 


(0) 0.87 


(0) 0.88s 


5 


4226. 622 


(5) 


(HI) 


23652. 92 


&<F2^-U*F3tf 


(?wjD) 1.61101 B 




cj 


4224. 133 


5 


III 


23666. 85 


&FiH-U*Vtx 


(0?wi D)—, 1.50wi A 


(0) 1.446 


4 


4222. 98 


1 


IV 


23673. 34 


z*F°,y 2 -e 6 G<ix 






4 


4222. 33 


2 


IV 


23676. 99 


6 4 P2>*-w 4 Pta 


(0) 1.54 


(0) 1.506 


4 


4221.04 


1 




23684. 23 


6<D >i-p 4 Do^ 






4 


4219.51 


2 


III A 


23692. 81 


a 6 D3>*— v^Fva 






G 


4218. 714 


4 


III A 


23697. 25 


G 6 D 4 >*-|/<Ffo 


(0.19,0.55,0.96,1.34) 


(0.18,0.55, 0.92, 1.29, 
0.23, 0.60,0.97, .134, 
1.70, 2.07, 2.44, 2.81 


4 


4216. 38 


1 


II A 


23710. 40 


/aODa>s-i/<F?K 






4 


4213.94 


16 




23724.12 


M>oh-p«D!h 


(0.55) 0.75. 1.76 


(0.56) 0.66, 1.78 


4 


4210.85 


l/» 




23741.52 


b*DtK-2>*Dftt? 






6 


•4209. 857 


20 


I 


23747. 11 


a 6 D^-2/*Ffo 


(?W 3 B)1.43,2.47W3C 


0.14, 0.43, 0.72, 1.01, 
1.30) 0.22, 0.51, 0.80, 
1.09, 1.38,1.66, 1.95, 
2.24, 2.53 


4 


4206. 68 


1 




23765. 04 


b^y-p^x 


(0) 1.49 




1 


4204. 52 


1 




23777. 25 


a 6 Di*-i/*F!H. 






4 


4200. 89 


1 


III A 


23797. 79 


a 4 F2,4— z 2 T)2K 






6 


4200. 190 


4 


III A 


23801. 77 


a^F>2]4— z 2 G§h 


(0.34, 1.04, 1.70) 0, 
0.72, 1.30 


(0.34,1.03, 1.72) -0.80, 
-0.11, 0.58, 1.26, 
1.95, 2.64 


6 


4198. 621 


4 


III A 


23810. 66 


a 6 Dj^-j/ 4 F§H 


(— , 0.62, 1.01, 1.45) 
0.21,0.54,0.95,1.38, 
1.76, 2.18,2.60,— 


(0.18, 0.56, 0.94, 1.32) 
0.21,0.59,0.97,1.34, 
1.71, 2.09, 2.47 


6 


4197. 606 


2 


IV 


23816. 24 


amsx-yHhi 


(0) 1.05 


(0) 1.036 


4 


4197. 29 


1 




23818. 20 


a 6 Do>*— y*Fl^ 






5 


a4195. 601 


1 


IV 


23827. 80 


b i T>2w J -p i 'D2H? 


(0) 1.31 


(0.26) 1.316 


4 


4191. 55 


10 


II 


23850. 81 


ra6D,^-2/ 4 F2H 
\ b*F2}i-w i F2H 


(0.36,1.23) 0.20,0.60 


(0.42, 1.26) -0.28, 0.56, 
1.40, 2.24 


6 


4189. 849 


12 


I 


23860. 51 


a 6 D3H-2/ 4 Ffo 


(0.16,0.49,0.79,1.08) 
0.17,0.50,0.80,1.09, 
1.41, 1.68 


(0.16,0.46, 0.76, 1.06) 
0.17,0.47,0.77,1.07, 
1.38, 1.69, 1.99, 2.29 


5 


4187. 665 


[16] 




23872. 95 


a 4 Di^-.r 4 D5^? 


(0.56)?w 2 


(0.56) 0.56, 1.75 


4 


4186. 80 


1 




23877. 92 


a 4 D 2 ^-J 4 Di^ 


(0) 1.42 


(0.13) 1.496 


6 


4182. 596 


10 


I 


23901. 89 


c 6 D 2 ^-|/ 4 F§h 


(0.24, 0.72, 1.20) 0, 
0.43, 0.90, 1.43, — 


(0.22,0.68, 1.14) 0.01, 
0.47, 0.93, 1.38, 1.83, 
2.29 


6 


4182. 082 


2 


IV 


23904. 82 


a 2 H4>s-!/ 2 l5^ 


(0) 0.92 


(0) 0.976 


4 


4180. 89 


1 


IV 


23911. 66 


6 4 D2H-P 4 F>3H 


(0) 1.48 


(0) 1.50s 
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(1) 


(2) 


(3) 


(4) 


(5) 


Ref. 


Xaif A. 


Int. 
arc 


Temp. 

class 


j'TaoCm -1 


6 


4179. 421 


15 


I 


23920. 05 


6 
5 
5 
4 


4177. 071 
4176. 793 
4176. 644 
4175. 16 


2 

[3] 

[OOp?] 
1 


IV 

IV A 


23933. 50 
23935. 09 
23935. 94 
23944. 47 


6 
6 
6 
4 

4 


4174. 023 
4171. 308 
4169. 261 
4168. 95 
4167. 04 


5 
3 
2 
1 
\h 


III 
IV 
IV 


23950. 98 
23966. 57 
23978. 34 
23980. 13 
23991. 11 


4 

4 


4166. 74 
4162. 34 


\h 
1 




23992. 84 
24018. 19 


4 


4160. 40 


1 


III A 


24029. 39 


3 


4159. 690 


8 


I 


24033. 47 


3 


4158. 379 







24041. 08 


5 
5 

4 
6 
6 


4157. 960 
4155. 888 
4155. 24 
4153.332 
4152. 662 


1 
1 
1 
2 
2 


III A 
III A 

III A 
IV 


24053. 50 
24055.49 
24059. 22 
24070. 30 
24074. 18 


4 
4 
6 


4151.37 
4150.70 
4148. 873 


1 
2 
2 


IV 

III A 


24081.65 
24085. 53 
24096. 17 


4 
4 


4147. 77 
4142.91 


2 
2 


III 


24102. 60 
24130. 86 


4 
4 
4 
6 
4 


4142. 66 
4141.85 
4141.37 
4139. 262 
4138. 12 


2 
2 
2 
4 
2hd? 


III A 
III A 
IV 
IV 


24132.32 
24137. 04 
24139.84 
24152. 12 
24158. 79 


5 
4 
6 
6 
4 


4137. 987 
4137. 02 
4136. 395 
4136. 116 
4135. 29 


[1] 
1 
3 
4 
1 


III A 
III 


24159. 55 
24165. 22 
24168. 85 
24170.48 
24175. 32 


4 
6 
5 
6 
4 


4134. 50 
4133. 781 
4132. 877 
4132. 019 
4131.20 


60a 

3 

[11 
60a 

1 


I 

III A 

I 
III A 


24179. 93 
24184. 13 
24189. 42 
24194. 45 
24199. 25 


4 
6 
6 
6 
6 


4130.40 
4130. 143 
4128.868 
4128. 077 
4124. 080 


1 
2 
5 

60a 
5 


III 

I 

III 


24203.94 
24205.44 
24212. 91 
24217. 55 
24241. 02 


4 

6 
4 
6 
6 


4123.56 
4123. 196 
4122. 35 
4120.977 
4120. 545 


60a 
6 
\h 

1 
8 


I 
III 

IV 
III 


24244. 07 
24246. 22 
24251. 18 
24259. 27 
24261. 81 


6 


4119.463 


8 


III 


24268. 18 


4 
6 


4119. 10 
4118. 648 


1 
8 


IV 
III 


24270. 32 
24272. 98 


6 


4118. 187 


8 


III 


24275. 70 



(6) 



Term 
combinations 



a*T> m -z2Qi H 



a 4 Fi^-2 2 D^ 
a 4 D >*-:r 4 DoH 
a 4 D 3 H-:z 4 I>2H 

a 2 PiH-w 2 D2H 

& 4 Pih-w*Pih 
a*D,H-:r 4 Di>< J 
zm\i-p1?iy 3 

fa 6 Di^— 2/ 4 Doj4 
\a6D2K-V 4 D?H 

aBDsH-^G?^ 



a 8 D3^— l/ 4 D2M 

a*DoH-2:*DiH 
as-D^-y^bA 
a*B.iy a -ymy 2 
a 6 DoH-2/ 4 Do^ 



a*D2V2-x i T>bA 

a«DiK-S/ 4 Dfo 

z*~DbA-f 6 'Dm 
a.tDzA—wt'Flx 



a 6 D2>£- 
a 6 Do^- 
z<>Dly a - 

a*D2j4- 

Z 6 D2^- 

a 6 D3H- 
6*Poh- 
a 4 D 2 >*- 

a 6 D^- 
a'DiH- 
a*D2tf- 
a6D3>*- 
aSDiK- 



-2/ 4 D2H 
■PF 5H 

-WiPiM 

-wHPoh 

-w 4 Ffo 
-/ 6 F 3 ^? 

-W 4 PlK 
■x 4 D3H 

-2/ 6 D3}* 

-J 4 D2H 
-2 2 PlH 

■y«~D°2A 

-1/ 4 D2H 



z6D^-/6F 4 ^ 
a<P2^-« 4 Fi^ 
6*Fi^-s 4 Do^ 
a 8 D2H-|/°Di^ 
a*P2y 3 —w*DbA 

a*~Dix-V*'DoA 
6<F 2 ^-5 4 Di^ 
z^'Dm-P'DiH 
a*Q 5 A-v 2 BU 
a 4 DiH-w 4 FfH 



a 4 D2>$— i0 4 Ffo 

& 4 FiH-s 4 Dfo 
a 4 D3H~ w 4 F§>* 

f6 4 F 3 « S*I>2X 

{(VPyA-xWx) 



(7) 



(8) 



Zeeman effect 



Observed 



(— , 0.54, 0.93, 1.28, 
1.70) 0.20, 0.57, 
0.98, 1.34, 1.71, 2.09 
2.4S, 2.86, — 

(0) 1.37 



(0) 1.46 

(0) 1.19 

(0.46) 1.26 

(0) 1.65 

(0) 1.17 

(?) 1.37 diffuse 



(0) 1.33 



>(0.92) 1w % 



(0.20,0.61,1.01,1.45) 
0.22,0.55,0.93,1.33, 
1.76, — 



(0.56) 0.56, 1.77 



(1.66) 1.58 
(0.24) 1.00 



(0) 1.09 

(0.32, 1.00) 0.83, 1.49, 
2.15 



(1.03) 0.13, 2.23 
(0?w 2 D) 0.59u;2C? 
(0) 1.44 



(0.51) 1.08 



(OwiD) 1.42u?i O 
(0) 1.48 

(0?u>2D) 1.44^2 C 
(0.23, 0.72) ?tt>2 A 



(0.22) 0.20, 0.60 
(Owi D) 1.50«;i C 
(0.56) -102 C 

(0.70) 1.12, 2.57 



(0.32, 0.97) 0.22, 0.84, 
1.49 

(049, 0.83) 0.52, 0.85, 
1.20, 1.55, 1.86 

(0.54) 1.33 
kOwi) 1.14?0i 



Computed 



(0.19, 0.58, 0.97, 1.36, 
1.75) -0.23, 0.16, 
0.55,0.94,1.33,1.71, 
2.10, 2.49, 2.88 

(0.38) 1.386 



(0) 1.526 

(0) 1.156 
(0.45) 1.23, 2.13 
(0.11) 1.646 
(0.02) 1.196 



(0.94) 0.88, 2.76, 

(0.23, 0.66) 0.94, 
1.39,1.83,2.27 

(0.21, 0.61, 1.01, 1.41) 

-0.28, 0.12, 0.52, 
0.92,1.33,1.74, 2.14, 
2.54 



(0.58) 0.58, 1.75 
(1.67) 1.626 



(0.33,0.98)10.84, U9, 
2.15 



(1.07) 0.10, 2.23 
(0) 0.67s 
(0) 1.406 



(0.50) 1.10, 2.10 



(0) 1.436 
(0) 1.44s 

(0) 1.466 

(0.24,0.72) 0.62, 1.10, 
1.58, 2.06 



(0.20) 0.20, 0.59 
(0) 1.426 
(0.55) 1.426 

(0.71) 1.11, 2.53 



(0.34, 1.01) 0.18, 0.86, 
1.53 

(0.18, 0.52, 0.86) 0.49, 
0.83, 1.18, 1.53, 1.87 

(0.62) 1.296 
(0) 1.086 
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Table 1. — Arc spectrum of vanadium (Vi) — Continued 



(1) 


(2) 

Xair A 


(3) 
Int. 


(4) 

Temp. 

class 


(5) 

fvacCm-l 


(6 

Term 
combinations 


(7) 


(8) 


Ref. 


Zeeman effect 










Observed 


Computed 


6 


4116. 700 


4a 


I A 


24284. 48 


a 6 Di^— y*D\y % 








3 


4116. 60 







24285. 06 


aSDoy a -yW°ox 








6 
6 


4116.479 
4115. 484 


50a 
2 


I 
III 


24285. 77 
24291. 65 


\(a*F4H-z 6 P%) 
a*D!H-22Pfo 


}(?) 1.60 


(0.04) 1.606 




6 

6 
6 


4115. 179 

4114. 525 
4113.517 


60a 

3 

12 


I 

IV 
III 


24293. 45 

24297.31 
24303. 27 


/a 6 D 3 M-y 6 D.3M 

l(&<F w -tt<G!H) 

6 4 F!h-^G 2 h 


}(?w 2 D) 1.54 
(0?w 2 D) 1.05u;a A 


(0.15) 1.566 
(0) 1.106 




6 
6 


4112. 334 
4111. 790 


5 
lOORa 


III 
I 


24310. 27 
24313. 47 


aiGix-my, 
[aSDix-ySDh; 

(b*F 2 x-s*-Dhi) 
(a«D 2 x-z*Dfo) 

.(6<F2h-w 4 G§h) 


(1.11) 1.74 or (0) 1.09 


(0) 1.105 




5 


4110. 761 


1 




24319. 56 


(aHhx-vmix 








6 


4109. 780 


50a 


I 


24325. 36 


ra 6 DoH— y 6 D°m 
\(a<Do^-w 4 F!^) 


}(0.71) 1.09, 2.54 


(0.72) 1.14, 2.58 




6 
6 
6 


4109. 043 
410S. 217 
4107. 467 


2 
5 
4 


IV 
III 
III 


24329. 73 
24334. 62 
24339. 06 


a 4 Pi^-w*DoH 
a 4 G 2 i*-i 4 Ffo 
a*FiA— w*Dix 


(0?, 0.80) 0.88, 1.60? 

(?w>0 0.72 

(0.44, 1.35) 0.40, 1.27 


(0.80) 0.90, 2.50 

(0) 0.726 

(0.45, 1.35) 0.35, 

2.15 
(0) 1.426 


1.25, 


6 
6 


4105.166 
4104. 779 


60a 
15 


I 
III 


24352. 70 
24355. 00 


aODi^-j/fiD^ 
6<F 4 >i-5 4 D3K 


(?) 1.48w*C 
(?w 2 ) 1.38tt>i 




6 
4 
6 
5 
5 


4104. 392 
4103.41 
4102. 163 
4101. 535 
4101.000 


12 
1 

20 




III 
IV 

II 


24357. 30 
24363. 15 
24370. 53 
24374. 24 
24377.44 


a<a 5 H-* 4 F4°!4 
6 4 P 2 >*-s 4 D? w 
a*Dm— w*F2A 
a 4 G 2 H-* 4 F2H? 
b*Dv4-r { F\ H 


(0) 1.36 
(0) 0.88 
(0) 0.94 


(0) 1.366 
(0) 0.886 




6 

5 

6 
4 



4099. 796 

4098. 850 

4096. 935 
4096. 50 
4095. 485 


60a 

Oh 

3 

1 

25 


I 

IV 

II 


24384. 60 

24390. 22 

24401. 63 
24404. 23 
24410. 27 


a 6 D2^-2/ 6 D§^ 

f&'DsM-o'Ffo 
{am^-u k F\^ 

la<H 3 K-w 4 F2H? 
& 4 F 3 H-s 4 D.i4 
a 4 F 3 H-z6P2%* 

a*F>m-wmA 


(0) 1.44 

(0.61) ?w 2 C 
(0) 1.06 


(0) 1.50s 

(0.47) 1.306 
(0) 0.976 




6 

4 
G 

6 

6 


4094. 285 

4093. 50 
4092. 694 

4092. 417 

4091.948 


3 

5 
50a 

8 

3 


IV 

III 
I 

III 

III 


24417. 42 
24422. 11 
24426. 91 

24428. 58 
24431. 37 


(aiGsx-imix 
\a*Qsy 2 -VF\ H 
a 4 Po.H— vj 4 Do54 
a 6 D3^— ^ fl DI^ 
fa 4 PiH— w 4 D§h 

\& 4 P2H- $ 4 F>2V* 

a 4 Po^— w 4 Dfo 


}(?2p) 1.19wi C 

(1.27) 1.35 

(0) 1.40 
1(0.18, 0.55) 0.76, 1.15, 
J 1.50 

(0.91) 


/(0.98) 1.166 
1(0.33) 1.186 

(1.25) 1.346 

(0) 1.40s 

(0.20, 0.60) 0.70, 1.10, 
1.50, 1.90 

(0.90) -0.10, 1.70 


6 
4 


4090. 587 
4084. 75 


25 

1 


I 


24439. 50 
24474. 41 


Ua^-f/'FsK) 
a 4 Povs-l° 


}(0) 1.13 


(0)^1.146 




4 

6 

5 


4084. 24 

4082. 930 
4078. 707 


1 

4 

[-1] 


III 


24477. 47 

24485. 34 
24510. 68 


f (iiGAH-vim^? 

\ a2F 2 v$-tt 4 PfH? 
a 4 PnH-^Fi^ 
a 4 F2^-z 6 P?^ 


(0.85) 0,1.73 


(0.87) -0.01,1.73 




5 
5 
4 


4077. 971 
4074. 191 
4072. 16 


[-1] 

[0] 

3 


III 


24515. 11 
24537. 85 
24550. 08 


a 4 F3H— z^Fva 
a 4 GsH-Z 4 G244 
a 4 P 2 >$-v 4 F3^ 


(0.19,0.52,0.86)0.36, 


(0.18,0.52, 0.86) 0.35, 
0.69, 1.03, 1.38, 1.73, 


6 
4 


4071. 537 
4070. 78 


8 
4 


III 
II 


24553. 85 
24558. 38 


6 4 P 2 ^-5 4 D§h 
a 4 F4M-2/ 6 FSH 


(?wi) 1.O0WI 
(0.38) 1.32wi 


(0) 1.176 
(0.48) 1.356 




4 


4068. 00 


4 


II A 


24575. 22 


a 4 F3^— yZFfc 


(0) 1.06 


(0) 1.12a 




6 


4067. 742 


3 


IV 


24576. 75 


(a*G m -t*G°zx 
{ 6 4 Pi^-z 4 Sfo 


}(0.31) 1.18, 1.76 


f(0) 1.336 
{(0.16, 0.48) 1.52, 
I 2.16 

(0.02) 0.586, 


1.84, 


5 
6 
4 


4065. 421 
4063. 932 
4062. 72 


-Id? 
10 

1 


IV 


24590. 78 

24599. 79 
24607. 14 


a 4 F 2 H-z 9 P2°M 
a 4 G 2 ^-f 4 G§H 
6 4 PiH-« 4 E>w 


(0) 0.56 
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(i) 



Kef. 



(2) 



XairA 



(3) 



Int. 
arc 



(4) 



Temp, 
class 



(5) 



(6) 



Term 
combinations 



(7) 



(8) 



Zeeman effect 



Observed 



Computed 



4061. 61 
4060. 85 
4057. 822 
4057. 069 
4055. 963 

4053. 66 
4053. 267 

4052. 47 
»4051. 356 
4050. 961 

4048. 619 
4047. 3S0 
4046. 87 
4042. 632 

4041. 60 

4040. 31 
4037. 358 
4036. 159 
4035. 896 
4034. 71 

4033. 062 
4032. 85 

6 4032.481 

f-4031.831 

4031. 220 

4030. 12 
4029. 90 
4028. 08 
4026. 200 
4025. 30 

4024. 40 

4023. 174 

4023. 066 
4022. Ill 
4021. 90 

4021. 44 

4020. 54 

4019. 45 
4016. 699 
4015. 66 

4015. 35 
4015. 06 
4012.510 
4011.315 
■4009. 77 

4007. 01 

4003. 544 
4003. 18 
4001. 66 

6 4000. 081 



3999. 939 
3998. 731 
3994. 887 
3992. 801 
3991. 083 

3990. 574 



1 
1 
5 

10 
[Qhpt] 

1 
3 

1 

12 
10 

4 
l/i 

1 
5 



2 

[-1A] 

[3] 
1 

1 
2 

1 
5 
2 

1 
2 
1 

[-1] 

1 

1 

4 

[-1?] 
[0] 
3 

1 
1 

1 

1 
1 

1 
1 

[11 
3 
2 



1 
1 


15 

1 

12 
1 



III 



IV 



III A 

III 

III 



III 
V 
IV 

III A 



III A 
IV 
IV 
IV 



III A 



IV 
IV 



IV 



III 
III 



IV 
IV 
IV 



I 
III 

I 

Til 



24613.87 
24618.47 
24636. 83 
24641.41 

24648. 12 

24662. 13 
24664. 51 

24669. 37 
24676. 15 
24678. 55 

24692. 83 
24700. 39 
24703. 50 

24729. 40 

24735. 70 

24743. 60 
24761.70 
24709. 06 
24770. 67 
24777. 95 

24788. 08 
24789. 35 
24791. 65 
24795. 64 

24799. 41 

24806. 14 

24807. 49 
24818.76 
24830. 32 
24835. 89 

24841.44 
24849. 00 

24849. 67 

24855. 56 

24856. 88 

24859. 73 
24865. 30 

24872. 03 

24889. 05 

24895. 50 

24897. 42 
24899. 22 
24915.04 
24922. 47 

24932. 06 

24949. 23 

24970. 84 
24973. 09 

24982. 57 

24992. 45 

24993. 34 

25000. 89 
25024. 95 
25038. 01 
25048. 80 

25051. 99 



a*FvA-z*PvA 
a*P?H-y 2 D2H 

a 4 F2v*-y 6 Fi^ 



a*F?n— y & F°2y 2 ? 
&«P0H-X<Sfx 

a'Fij^— z»Po^ 
a*F2H--z 4 PiH 

tt<F 3 H-y°F4H 
aiFiA-yWovi 
aiFiA-ytDiA 
a 2 F 3 ^-* 2 F§^ 
6<Po>s-s<D§^ 

b*Fox-v2T)vA 
a 4 F 3 H— z 4 P2\* 
MDoh-P'FJh 
b 4 Fik— y»F!j* 

b*DiA-pmy a 

bi-Di H -mx 

la2F 2 ^-/ 2 F2^ 
a 4 Pi^-y 2 D§H 
atYix-ytYlA 
&*Po>s-s 4 Dih 



b*DtH- 

'b*T>2y 2 - 
6<P 2 ^- 

a 4 G2M- 

am iVa - 

a«FiH- 

(HVva- 

(b<T> m - 
\a*T>2A- 

b*T>2A~ 
¥T>2A~ 

a*Pi^- 
Wv m - 



-p*F\x 

-Win 

-* 2 P?H? 

-o 4 Dn.4 

-o 4 Domj 

-?< 2 Fi4 

-u*G^ 
-p«F5n 

-o*D\a 

-y 2 F°2^ 

-V^bA 

-v*F>va 
-p'Ffo 



a<F2^— z<P2>^ 
a*HcH— u*GIh 
(bmsK-tWlx) 
6<D,h-o 4 D 2 ^ 
/ a*B.6ii—u*Qin 

6<D 2 k-o<D$h 
.a*Hi^-w 4 G2H 



(1.27) 0.45, 1.29 
(0) 1.38 

(0) 0.98 



(0.86) 0.83, 1. 

(0.53)?wj C 
(0) 1.25 
(0) 1.15 

(0) 0.97 



(0.19,0.56) 0.77,1.17, 
1.56 



(?) 0.90 
(0) 0.86 
(0) 1.09 
(1.28) 1.31 



(0.73) 0.42, 0.93, 1.48 



(0.73) 0.39, 1.87 



(0?tt?i D) 1.03W2 A 
(0.49) 0.59, 1.55 



(Owi) 1.06 
(0.50) 1.27?«n 



(0) 1.09 
}(0) 1.02 

}(0) 0.88 



(0.38, 1.14) 0.54, 1.30 
(0.13) 1.426 

(0.21) 1.006 



(0.29, 0.87) 0.81, 1.39, 

1.97 
(0.50) 1.286 
(0.31) 1.246 
(0.22) 1.176 



(0) 0.99s 



(0.17,0.52) 0.81, 1.16, 
1.51, 1.85 



(0) 0.89s 
(1.36) 1.216 
(0.30) 1.096 
(1.30) 1.306 



(0.30, 0.90) 0.30, 0.90, 
1.50 



(0. 75) 0.35, 1.85 



(0) 1.106 
(0.43) 0.54, 1.39 



(0) 0.736 



f(1.27) 1.24b 
\(0.78) 0.27,1.82 



(0) 1.046 
(0) 0.906 



f(0) 0.856 
\(0) 0.806 
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(2) 


(3) 


(4) 


X» if A 


Int. 
arc 


Temp, 
class 


3988. 834 
3988. 10 
3987. 634 
3984. 595 


5 
1 

1 
6 


II 
II 


3984. 338 
3980. 526 
3979. 427 
3979. 147 
3978. 34 


6 
3 
4 
4 
1 


II 
III 
III 
III 


> 3975. 354 
3973. 363 
3971. 93S 
3964. 50 
3963. 634 


1 
2 
2 
2 
4 


III 
III 
III 
III 
II 


3950. 230 
3945. 88 
3945. 17 
3944. 51 
3943. 666 


4 

1 
2 
1 
12 


III 
III 
III 
III 
I 


3942. 008 
3941. 255 
3940. 596 
3939. 337 
3938. 89 


6 
3 
2 
4 
2ft 


II 
II 
II 
11 
I 


3938. 203 
3937. 528 
3936. 286 


3 
3 

5 


ir 
ii 
i 


3935. 140 
3934. 018 


6 
20 


ii 
i 


3931. 345 
3930. 028 
3929. 491 
3927. 932 
3926. 67 


5 
10 

-m 

3 
1 


ii 
i 

in 


3925. 244 


10 


i 


3924. 661 
3922. 437 
3921. 914 
3921.749 


10 
12 
6 



ii 
i 
i 


3920. 491 


5 


i 


3919. 990 
3917. 14 
3915. 36 
3915. 125 


2 
2 
2 
2 


in 
ii 
ii 
ii 


^39 14. 329 
3913. 86 
3913. 56 
3912. 887 


5 

1 
2 
4 


i 

II A 
III 
II A 


3912. 209 


10 


I 


3911.71 
3910. 796 


1 
5 


I 


3909. 892 


20 


I 


3909. 677 
3909. 40 


4 
tr 


III 
IV 


3908. 311 


4ft 


III 


3907. 17 


2ft 


II 


3906. 746 


6 


I 



(5) 



(6) 



Term 
combinations 



(7) 



(8) 



Zeeman effect 



Observed 



Computed 



25062. 92 
25067. 55 
25070. 46 
25089. 58 

25091. 19 
25115. 22 
25122. 16 
25123.93 
25129. 04 

25147. 90 
25160. 51 
25169. 55 
25216.74 
25222. 26 

25307. 85 
25335. 76 
25340. 32 
25344. 56 
25349. 97 

25360. 63 
25365. 48 
25369. 72 
25377. 82 
25380. 71 

25385. 12 
25389. 48 
25397. 50 

25101.89 

25412. 13 

25429. 43 
25437. 93 
25441.41 
25451. 51 
25459. 67 



25468. 94 

25472. 73 
25487. 23 

25490. 57 

25491. 63 

25499. 82 

25503. 08 
25521. 66 

25533. 26 

25534. 77 

25539. 95 
25543. 04 
25545. 00 
25549. 38 

25553. 80 



25557. 08 
25563. 04 



25570. 35 
25572. 18 



25586. 77 
25589. 53 



b*T) 3H — o^2 Vi 
a 4 H^— w 4 G.jh 

a 4 Hs^— u 4 G ? i^ 

a 4 Il3^— u*~F\y 2 
6 4 D 2 ^— o 4 D§h 

bm^-tmw, 

6 4 D:^-o 4 D^ 

z 6 Gly— e 6 Gcy 3 



z^Gl^—e^Goy, 
a^G^~x^Gly 2 

a2Di H — vny^ 

a*Hm~ w; 4 H.i>£ 
2«FIh— em 5 y 2 

a-FvA— s 2 G?h 
c 4 IIch— M' 4 Tl5'^ 
a 4 D2>i— w 4 D|^ 

o 4 Il3^— uglily, 
o 4 Dsk— w i ~Dl}4 

fl 4 Il4^— W'Hfo 

aiG m —x*Glx 
#Qht-PF t u 

a 4 Il5^— w 4 IUh 
z fl F^-/fiG5M 

a*F 2 K— s^GSx 
a 4 F 4 K— z 2 Gfa 

a 4 H3H— w 4 rnis 

a 4 He>4— M> 4 H<ta 
a 4 D 2 #— w; 4 D?^ 

a 4 Di>^— w 4 D8h 

Z6F 4 °H-/ 6 G4H 

a*T)\y 2 —w i T)\y i 
a 4 H^— w 4 H!k 



c 4 Dm-l° 

a 4 D2>$— t0 4 D§H 

fo*DiH-» 4 F?H 

\a 4 Do^-w 4 D3^ 



a 4 DoH— w Df« 

WGix-xiGht 

a2D 2 ^-fl 2 D2M 



fa 4 D 2 K-tf 4 F2H 



(0.66) 1.13tt>j C 



(0.8110a B)? w% D 



(0) 0.89 
(Owi) 0.91 
(0) 1.13 



(0) 1.42 
(0) 1.36 
(0) 1.01 
(0) 0.91 

(0) 1.44 

(0?u>2) 1.70101 B 

(0) 0.85 

(0?u? 2 D) 1.59103 B 



(0) 1.00 

(Owi D) 1.50 

(0.2IL 0.77) 0.48, 1.09, 

(0) 0.64 
(0) 1.37 

(0) 0.93 
(0) 1.04 

(Owi) l.O8«0i 
(0) 1.44 



(0) 0.93 

(0) 1.18 
(0) 1.33 
(0.53) 0.04, 1.09 



(0.53) 0.60, 0.98, 1.40 



(0) 1.00 



(O?t0iD) 1.39 w» 3 C 
(0, 0.46) 0.70, 1.04, 



(0.39)0.41,1.21 

(0) 1.12 

(0) 1.20unsymmetri- 

cal. 
(0) 1.40 

f(0) 1.45 



(0.58) 1.166 
(0.93) 1.076 



(0.04) 0.906 
(0) 1.106 



(0) 1.706 
(0) 1.456 



(o) 1.506 
(0) 1.626 



(0.07) 0.946 
(0) 1.516 



(0) 1.016 
(0) 1.466 
(0.28, 0.83) 0.52, l.( 

1.63, 2.18 
(0) 0.656 
(0.12) 1.376 

(0.07) 0.936 
(0.30) 1 .096 

(0.09) 1.096 
(0.36) 1.3S6 

(0) 0.976 
(0) 1.916 

(0.21) 1.206 
(0.11) 1.326 
(0.56) 0.64, 1.75 



(0.20, 0.59,) 0.60, 1.00, 
1.39 



(0) 1.556 



(0)1.356 

(0.17, 0.50) 0.69, 1.03, 

1.36 
(0.04) 0.046 



(0.40) 0.40, 1.20 
(0.07) 1.166 



/(0.07 1.346 
1(0) 1.386 
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(1) 


(2) 

Xair A 


(3) 

Int. 
arc 


(4) 

Temp. 

class 


(5) 

VvacCm-l 


(6) 

Term 
combinations 


(7) 


(8) 


Ref. 


Zeeman effect 




















Observed 


Computed 


6 
5 


&3904. 475 
3904. 402 


3 

2 


III 
III 


25604. 41 
25604. 89 


/2«Gfo-e«G4K 

W~D Z x-vmy 2 


(0.32) 1.49 


(0) 1.405 


6 
6 
6 
6 
6 


3904. 216 
3902. 550 
3902. 260 
3901. 681 
3901. 155 


1 
3 
50r 
2 
6 


II A 

I 

I 

II 
II 


25606. 11 

25617. 04 

25618. 94 
25622. 75 
25626. 20 


a 4 D >s-l o 
a 4 DoH-*> 4 Fi54 
a A Fi\i— */ 4 Fl^ 
a 2 F 3 ,^-p 4 D3H 
Z*Fly 3 -pG 5 y a 


(O?*0 2 ) 0.98 
(0.45) L-Stoi 

(OwO 1.10102 


(0.43) 0.43, 1.29 
(0) 1.15* 


6 
6 
6 
5 
6 


3900. 168 
'3899. 137 
3898. 271 
3898. 143 
3898. 007 


6 

4 

5 

[4?] 

6 


II 

VE 

II 

II 


25632. 69 
25639. 46 
25645.16 
25646. 00 
25646. 88 


(a n <T>iy 2 -vmy 3 ) 
a 2 G3>*-z 2 GtK 

Z«F5.4-/ 6 G6K 


(O?i0i) l.OOwa 
(O?*0 2 ) 1.17t0i 


(0) 1.195 

(0) 1.166 


6 
4 
6 
6 
4 


3897. 072 
3896. 81 
3896. 624 
^3896. 147 
3895. 71 


6 
2 
2 
6 
1 


II 
III 
III 

II 


25653. 06 

25654. 77 
25656. 00 
25659. 15 
25662. 01 


z*FlH-PGUi 
a 2 E.M-wmiy a 

a 4 D334— V*F ? iy 2 


(0) 1.02 
(0) 0.27? 


(0) 0.926 
(0.53) 1.306 


6 
4 
6 
6 
5 


63894. 028 
3893. 73 
3892. 864 
3892. 478 
3891. 227 


4 
1 
25a 
2 
2 


II 

III 

I 

II 
II A 


25673. 10 
25675. 00 
25680. 77 
25683. 33 
25691. 58 


zWhi-pGiK 
a i Fsy 2 -y i F2}4 


(0) 1.10 
(?w? 3 D) 1.59102 B 


(0) 0.516 
(0) 1.486 


6 


3891. 115 


4 


II 


25692. 32 








6 

6 
6 
6 


3890. 188 

3889. S57 
3889. 236 
* 3888. 331 


25a 


1 
3 


I 

III 
III 


25698. 44 

25700. 62 
25704. 73 
25710. 72 


faiFw-ziGlx 

&<F2H-< 4 Ffa 
6*F 3 h-«<F5h 
o2Dik-w 2 Dim 


] (0.86*01 B) 1.04*03 C 
(0.33) 1.39*02 


(0.82) 1.066 
(0.38) 0.786 


6 

4 
5 
6 
5 


3888. 081 
3887. 56 

3886. 687 
3886. 584 
3886. 200 


2 

1 

-1 

6 

[2] 


III 
I 


25712. 37 
25715. 79 

25721. 59 

25722. 27 
25724.81 


WFv/-PGh A 

am5y 2 —wmi}4 

a^Gi^—wH}?^ 
VFix-VFlx 


(O?*0i) 1.25*0i 


(0) 1.256 


6 
4 
4 
8 
6 


3885. 770 
3885. 55 
3885. 33 
3884.462 
6 3883.887 


2 

1 
1 
4 
3 


III 
IV 

II 
II 


25727. 68 
25729. 10 
25730. 55 
25736. 32 
25740. 14 


tfGvA-wtGlx 

b*Fw-vmix 
tfGsy-wZGsx 
b*Ftx-t*Ffa 


(0) 0.97 


(0.35) 0.976 


G 
6 
6 

4 

6 


3880. 265 
3879. 667 
3879. 225 

3878.31 

3876. 740 


1 

3? 
2? 

1 

1 


III? 
III? 

Ill 


25764. 16 
25768. 13 
25771. 07 

25777. 18 

25787. 59 


b*Fiy-t*F 2 y 2 

6«F3k-* 4 F§m 

a«D 3 «-» 2 D§H 

/ a?T>2y-ufDvA 

{ b*FiM-vm ix 


(0) 1.17 


(0.21) 1.186 


6 
6 
6 
6 
6 


3876. 084 
3875. 909 
3875. 425 
3875. 081 
3874. 350 


20 
20 

3 
35 

1 


I 

I 

I 

I 

III 


25791. 95 
25793. 12 
25796. 34 
25798. 63 
25803. 49 


a*F4x-z2G\x 
a i F2H—y i F°vA 
s 4 D«h— *>*FIh 

a A F-M-y*Fly 2 
6«F2K-««F§h 


(0.61) 1.12*03 C 
(?) — , -, 1.56 

(0.26) 1.17*02 B 
(O?*02 D) 1.29*02 C 


(0.56) 1.206 
(0) 1.456 

(0.15) 1.186 
(0) 1.286 


6 

4 

7 

G 
6 


3873. 640 
3873. 21 

3872. 747 

3871. 083 
3870. 581 


4 
1 

4/1 

8 
2 


II 

II 

I 
II 


25808. 22 
25811. 11 

25814. 18 

25825. 27 
25828. 62 


a 2 DiH-w 2 D2^ 

jg4D 3 h-» 4 F 4 V 

Lo2Dih-x 2 Poh 

a*G4x-2*F§H 

&«F 4 k-<*F3k 


(??0 3 D) 0.47*03 A 

(0) 1.17 
(0.30) 1.27 


(0) 0.576 

(0) 1.276 
(0.30) 1.276 


6 

4 
6 
4 
5 


3867. 610 
3867. 33 
3864. 862 
3864. 55 
3864. 300 


15 
2 

35 
1 

13] 


I 
II A 

I 
IV 


25848. 47 
25850. 35 
25866. 85 
25870. 14 
25870. 60 


a<F 3 H-j/ 4 F4H 
a*D2H-0 2 DiH 
a i F2y 3 -y i F°2^ 

a 2 G3H~ w 4 G2>4 


(0) 1.28 
(0) 0.98 


(0) 1.286 
(0.07) 1.006 


6 
6 
5 


3864. 110 
<*3863. 864 
3863. 629 


3 
6 
1 


I 
II 


25871. 87 
25873. 52 
25875. 09 


a 2 G 3 M-z 2 F2^ 
&«F 3 k-* 4 F3k 


(0) 0.86 


(0) 0.876 



Meggers] 
Russell J 



First Spectrum of Vanadium 
Table 1. — Arc spectrum of vanadium (Vi) — Continued 



155 



(2) 


(3) 


(4) 


(5) 


Xair A 


Int. 
arc 


Temp, 
class 


VvacCm -1 


3863. 40 
3862. 218 


1 
12 


I 


25876. 64 
25884. 55 


3861. 593 


6/i 


II 


25888. 73 


3859. 336 
3858. 680 
3857. 87 
3857. 70 


6 
5 

l/i 
1 


II 
II A 


25903. 87 
25908. 28 
25913. 72 
25914. 86 


3855. 855 


GQra 


I 


25927. 26 


3855. 370 


30a 


I 


25930. 52 


3854. 860 
3854. 58 
3854. 08 


1/t 
1 

1 


III 


25933. 95 

25935. 83 
25939. 19 


3852. 099 


2 


II A 


25952. 55 


3851. 173 


5 


1 


25958. 78 


3350. 158 


13P?] 




25965. 62 


3849. 324 
d 3847. 331 


6 
20 


I 

I 


25971. 25 
25984. 69 


3846. 56 
3845. 96 
3844. 888 
3844. 442 


1 
3 
4 
20 


II 
II 
I 


25989. 89 
25993. 95 
26001. 22 
26004. 23 


3843. 502 


4 


II 


26010. 59 


3843. 001 
3842. 70 
3841. 892 
3840. 757 
c 3840. 443 


2 

3 

5 

60r 
80r Fe 


II 
II 

I A 

I 
II 


26013. 98 
26016. 02 
26021. 50 
26029. 19 
26031. 57 


3840. 136 
* 3839. 379 
3839. 001 
3837. 75 
3837. 427 


4 
8 
10 
lhd 
1 


I 

II 
I 


26033. 38 
26038. 52 
26041.09 
26049. 61 
26051. 76 


3836. 48 
63836. 056 
3835. 563 


1 
5 
4 


IV 
I 
II 


26058. 22 
26061. 08 
26064. 43 


3835. 180 


[3J>?] 




26067. 03 


3834. 80 


tr 


IV 


26069. 64 


-3834.227 
3834. 147 
3833. 80 
3833. 223 
3832. 836 


lOOrFe 
[4] 
1 
3 
4 


II 

III 
III 


26073. 49 
26074. 05 
26076. 44 
26080. 34 
26082. 97 


&3831.84 
3830. 59 
3830. 29 
3828. 830 
3828. 562 


3 

1 
2 
4 
60r 


II 

III 
II 
II 


26089. 77 
26098. 28 
26101. 00 
26110.26 
26112. 09 


3826. 770 
3825. 32 
3825. 03 
3823. 977 
3823. 77 


6 
4 
1 
5 
4 


II 
II 
III 
II 
II 


26124. 31 
26134. 23 
26136. 20 
26143. 40 
26144. 82 


3823. 40 


1 


III A 


26147. 35 


3823. 212 


15 


I 


26148. 63 


3822. 890 
3822. 70 
3822. 008 


15 

1 

30 


I 

III 

I 


26150. 83 
26152. 14 
26156. 86 



(6) 



Term 
combinations 



(7) 



(8) 



Zeeman effect 



Observed 



Computed 



a*F 2 x-z 2 G2x 

/a2D 3 ^-J 2 PiH. 

a*D 3 ^— v^lx 
a^x-y^x 

a 4 F4^-2/ 4 Dfo 

\a 2 G-ix-^Glx 
2 8 a§ H -/ 6 F4«? 
a2Q 3 >i-w;2Q| H 

a 4 Di>*-2/ 2 Di>j 
a i D2'A-v*D m 

(wOix-smix 

WF2X-W2X 
a i F2X-V i F ? i y a 



b*Fiyi-t*Q°2y< 

a 4 Di^-P 4 DoH 
a*Fix-y 4 F°2x 



~y>D°2x 



a*D*x-y*Din 
a 4 F3>^— z 2 G\x 
a 4 F 3 >i-y 4 D2H 
a i D 3 x~v i 'Dzx 

a*Gsx-xmx 
a*T)2x-v*Fix 
a*D2x— v^lx 

^Fix-y^Dlx 



a i Dm-v i &°y i 
a 4 Do^— v^ox 
\a 2 Fzx~r i F\x 
[azPox-st'Dox 
b^x-tiGfa 

a^Fax-^Fflx 
a2Gix-v 2 G°3X 
azPix-siDox? 

tfGix-ytmx 

aWix—vWix 

VFix-VGlx 
VGix-smtx 

a*Qix—V 2 H.lx 

a i F2x—y i F>lx 



aiDox—viDlx 

bmix—g^ix 

WFsx-VGix 
a 4 Di^— tfiDlx 

a 2 T>2x—iv 2 Fix 

WFix-VGlx 
[a*T>2x—x«mx 
\(a 2 F2x—r 2 Glx) 

a 6 Dzx—x*F)2X 

a^zx—y^lx 



(0) 0.82 



(0) 1.52 
(0.38; 1.23 



(0?wi) 0.38 



(0.65) 0.51, 0.95 1.40 
(?wi) 1.67wi 

(0?tt?2) 0.91, 1.48 



(0.58) 0.57, 1.72 
(0.30, 0.91) 0, 0.06, 

1.27, 1.93 
(0) 1.15 



(0.38) 0.38, 1.11 

(0) 1.03 

(Owi D) 1.13W1 C 



(0.49) ?Z0 3 C 
(0) 0.99 
(0) 1.31 



(0) 1.28 
(0.44) 1.10) 
Unaffected 



(0) 0.97 



(0.45) 1.05201 C 
(0.59) 1.48W2 diffuse 



(0.21) 0.92W2 C 



(0) 1.40 



(0) 0.816 



(0; 1.536 
(0.37) 1.266 



(0.03) 0.416 



}(?) 1.43102 A 
(0) 1.43 

(O.54i0i) 1.25C 



(0.24, 0.70) 0.49, 0.9G 

1.43 
(0) 1.586 



(0.08, 0.22, 0.36) 0.79, 
0.93, 1.08, 1.23, 
1.37, 1.51 



(0.60) 0.60, 1.79 
(0.29, 0.87) 0.11, 0.C 

1.27, 1.85 
(0) 1.176 



(0.36) 0.36, 1.09 
(0) 1.016 
(0) 1.026 



(0.50) 0.966 
(0) 0.816 
(0.15) 1.326 



(0.20) 1.126 
(0)0 



(0) 0.98s 



(0.39) 1.066 
(0.41) 1.266 



(0.09,0.25) 0.78, 0.92 
1.09, 1.26 



(0) 1.425 



(0) 1.456 
(0) 1.40.5 

(0.56) 1.306 
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(1) 


(2) 


(3) 


(4) 


(5) 


Ref. 


XairA 


Int. 
arc 


Temp, 
class 


^vacCm-l 


6 
5 
6 
4 


3821.485 
3820. 299 
3819. 967 
3818. 76 


15 
4 

15 
1 


I 

I 
III 


26160. 45 
26168. 56 
20170. 84 
26179. 10 


6 


3818. 241 


60 


II 


26182. 67 


6 
6 
6 


3817. 978 
3817. 847 
3815. 514 


4 

8 
10 


II 
I A 

I 


26184. 48 
26185. 38 
26201. 39 


6 


3813. 499 


60a 


II 


26215. 23 


5 


3813. 347 


lp? 




26216. 27 


4 
6 
4 
6 


3811.32 
3809. 599 
3809. 08 
3808. 521 


2 
15 

1 
40 


III 

I 

III 

II 


26230. 20 
26242. 07 
26245. 62 
26249. 49 


4 


3808. 11 


3 


III 


26252. 30 


6 
6 
4 
6 
6 


3807. 506 
3806. 798 
3806. 44 
3804. 917 
3804. 599 


20a 
8 
1 
2 
3 


I 
II 

III 
III 


26256. 49 
26261. 37 
26263. 81 
26274. 35 
26276. 55 


6 
6 


3803. 901 
3803. 782 


6 
6 


I A 
II 


26281. 37 
26282. 19 


6 


3803. 487 


25 


I 


26284. 23 


6 
5 


3802. 884 
3801. 158 


2 
[4] 


III 


26288. 41 
2C300. 33 


6 
5 
6 


3799. 922 
3799. 704 
3799. 284 


25 
[0] 
1 


I 
IV 


26308. 89 
26310. 40 
26313. 31 


6 


3798. 660 


2 


III A 


26317. 63 


6 


3798. 260 


4 


I 


26320. 40 


6 


3796. 465 


3 


II 


26332. 84 


4 


3796. 21 


1 




26334. 64 


6 


3794. 962 


50a 


II 


26343. 28 


6 


3793. 614 


8 


IA 


26352. 63 


5 


3792. 853 


lhp? 




26357. 92 


6 


3791. 331 


2 


IA 


26368. 51 


6 
6 
4 
5 


3790. 467 
3790. 331 

3788. 78 
3788.496 


8 
20 
1 
lp? 


II 

I 
III 


26374. 52 
26375. 46 
27386. 25 
26388. 23 


6 
6 
6 
6 
4 


3787. 545 
3787. 148 
3784. 822 
3784. 676 
3782. 93 


3 
5 
1 
2 
1 


II 

II 
III 

IA 
III 


26394. 85 
26397. 62 
26413.85 
26414.87 
26427. 06 


6 
4 


3782. 555 
3781. 74 


3 
1 


II 
III 


26429. 68 
26435. 37 


6 


3781. 398 


3 


II 


26437. 76 


5 
6 


3779. 764 
3779. 646 


2p? 
4 


II 


26449. 19 
26450. 02 


6 


3778. 683 


25 


I 


16456. 76 


6 


3777.492 


1 


III 


26465. 10 


6 
6 
6 


3777. 168 
3776. 881 
3776. 171 


2 
2 
4 


I A 
III 
II 


26467. 37 

26469. 38 
26474. 36 



(6) 



Term 
combinations 



a 6 Di^— 2 G D5>$ 

a*D4y a —z*DbA 
0>Dij£— t0»PlH 

I a 4 Fi^— 2/ 4 D5m 
l(a 4 F 3 >$— y 6 D3j*) 

tfGiy— z*Hw 

aSDoK— x*T>hx 
<a*¥v A -yiT>hi 
{(a^Diyi-x^Dly,) 

bmv A -r2Glx 

26D 3 °H-/ 6 P2H 

a 6 D2^— z 6 T>2}4 
a 4 Fi^— ?/ 4 Dih 

at~Doy—xZ~D°m 
a*GvA—v 2 Giy 2 
6 4 Fi> r -r 4 D5> 1 ; 
amsx—PGly, 
b^H—v^ly, 

a 4 F 3 H— V 6 T>°3H 

aiGu4-v2G°u4 

fa 6 D3H— x 6 Dl]4 

{(amx-nGbi) 

a*G3y,-ymhi 
a 4 F 2 ^-i/ 6 DiH 

a G Di^— x 6 DbA 
6 4 F 2H -r 4 Dfo 
WGv A -q*GlK 

fa2PiH-^D2H 

t2»Df«-/»PiH 



am*y a -PG°i H 

{am^-my, 

\a 4 F 2 H-2/ 4 D3^ 
a 4 Fi^-2/ 4 D2^ 

a 4 F 2 >*-2/ 6 D2H 

aiGix-wiF^ 
a^T>2 A -z^T>hA 

26Dfo-/ 6 P3H 

a2H 5 H-» 2 Hfo 
a 2 H 4 *-tf 2 HS^ 
& 4 F 3 H-r 4 D2>$ 
a 4 F 3 *-2/«D^ 
6 4 P 2 ^-r 4 DI>* 

aiGm-zmx 
am^-PGU 
f 6 4 P 2 h-i> 4 P2K 
\a 4 Fij4-2/ 6 Dfo 
& 4 F 2 ^-r 4 D2H 
a 2 G 3 >*-w 2 F2>* 

a 6 D 3 H— zt'Dly, 
J 6 2 Pi>*-* 2 Pfo 
\a 2 G.iK-2/*Hs>* 
a 4 F 2 ^-2/ 6 D§^ 
a 2 G 3 >*-tf 2 G!x 
& 4 F 4 *-r 4 DsH 



(7) 



(8) 



Zeeman effect 



Observed 



(0.70) 1.13,2.52 
(0) 1.44 

1(0.28) 0.22, 0.62 



(0) 3.27 

(0.48, 0.00) 0.42, 0.82, 
1.10,1.49,1.85 



(0) 1.58 

(0.38, 1.15) 0.00, 0.76, 
1.52 



(0.70) 1.08, 2.48 
(0.23) 1.04 



(0) 1.49 

(0. 31) 0. 93wiC 

(0) 1. 51 

(0) 0. 59 diffuse 

(0w 2 D) 1. 40wi A? 

(0) 0. 85 
(0) 1. 16 

(0) 0. 90 

(Owi?) 1.48w 1? 

(0.47, 1.41) 0.96, 
1.81. 2.76 



(0.85, 1.51) 0?, 0.70, 

1.30, 1.91 
(0) 1.14 
(0) 1.41 



(0) 1.06 



>(C) 1.45 
(0) 0.91 



(0) 1.43 
}(0) 0.85 

(0) 1.11 



Computed 



(0.71) 1.11, 2.53 
(0) 1.54ft 

(0.23) 0.17, 0.63 



(0.03) 3.266 
(0.17, 0.50, 0.83) 0.51, 
0.84, 1.17,1.51, 1.84 



(0.07) 1.606 

(0.38, 1.15) 0.02, 0.78, 
1.55 



(0.74) 1.08, 2.56 
(0.30) 1.096 



(0) 1.486 

(0. 32) 0. 946 
(0.03) 1.526 
(0) 0. 47ft 

(0) 1.406 

(0. 09) 0. 886 
(0) 1. 106 

(0) 0. 906 



f(0.20) 1.506 
\(0) 1.866 
(0.47, 1.41) -007, 
0.87, 1.81, 2.75 



(0.30, 0.88, 1.46) 0.13, 
0.71, 1.30, 1.89, 2.47 
(0) 1.226 
(0) 1.416 



(0.09) 1.066 



/(0.13) 1.516 
1.(2.05) 1.136 

(0) 0.936 

(0) 1.366 
/(0.18) 1.306 
\(0) 0.91s 



(0) 1.14s 
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157 



(2) 



Xair A 



»3775. 711 
3775. 193 
3774. 116 
3772. 755 
3772.472 

3772. 157 

3771. 66 

3771. 17 
3770. 529 
3769. 996 

3769. 83 
3769. 072 
3767. 250 

3766. 405 

3765. 632 

3764. 80 
3763. 142 
3761.445 
3760. 800 
3760. 643 

3759. 319 
3758. 784 
3758. 548 
3758. 293 
3756. 89 

3756. 036 
3755. 699 

3753. 273 

3752. 11 
3751. 780 

3750. 12 
3750. 062 
3749. 374 

3747. 980 

3747. 131 

3743.89 
3741. 499 
3740. 236 
3738. 760 
3737. 992 

3737. 426 
d 3736. 00 
3734. 428 
3734. 286 

3732. 067 

3731. 02 

3730. 18 
3729. 034 
3724. 17 
3723. 56 

3723. 332 

3722. 606 

3722. 201 
3721. 996 
3721.440 

"3721.353 



3720. 92 
3718.913 
3717. 54 
3714. 85 



(3) 



Int. 
arc 



4 
3 
3 
2 

Oh 

2 
1 
1 



1 

4 

[8W] 

2 



2 
6 
3 
3 

[-1] 

4 

1 
2 

[5ft] 
tr 

3 

4 

4 
1 
5 

1 

16 
[71 

8/i 
3 

1 
6 
6 



(4) 



Temp, 
class 



III 
II 
III 
III 



III 
I A 
II A 
II A 

III 

III 
II 

II 
III 

III 
II 
II 
II 



TI 
III 
II 

IV 

II 
II 
II 



II 
II 

III 
II 
II 
II 
II 

II A 

II 

II A 

III 
II A 
II 

III 

III 



III 
II 



IA 



III 
III 
III 
III 



(5) 



PvacCm- 1 



26477. 58 
26481. 22 
26488. 77 

26498. 33 
26500. 32 

26502. 52 
26506. 01 
26509. 45 
26513. 99 

26517. 72 

26518. 87 
26524. 23 
26537. 05 

26543. 00 

26548. 45 

26554. 29 
26566. 01 
26578. 00 

26582. 56 

26583. 67 

26593. 03 
26596.81 
26598. 48 
26600. 29 
26010.26 

26616. 27 

26618. 66 

26635. 87 
26644. 14 
26646. 48 

26658. 28 
26658. 68 
26663. 57 

26673. 49 

26679. 53 

26702. 62 
26719. 68 
26728. 71 
26739. 27 
26744. 75 

26748. 80 
26759. 01 
26770. 28 
20771. 30 
26787. 21 

26794. 71 
26800. 74 
26809. 00 
26843. 98 
26848. 38 

26850. 05 
26855. 29 

26858. 21 

26859. 70 
26863. 71 

26864. 34 



26867. 50 
26881. 96 
26891. 91 
26911. 38 



(6) 



Term 
combinations 



a 2 Fiy i -x^h4 
a*H5H-vmiy 3 



aiFix-ytmy, 
a*Dz%— u*T>h/ 2 
a*D2i*— u*D°va 

a«HsH-*<F1u 

g<Dih-u 4 D5h? 
(a*lUx-t*Ffa 
\ z«FiH-gS~Du,i 
z 6 Ffo-0 6 D2n 

b*F 2 x-r*T>bA 

a2Qzy 3 -w2F°w 
a 4 P2j^-!/ 4 SiH 

b*Dox— 3iv* 
a'Httt— Pain 

a^J^H—^FiA 

a*F)tm—u*T)o'A! 

6 4 Di^—3!>$ 

( zSD?,x-g*T)2x\ 
Iz 6 DSh-0«D3k/ 

fl2PlH-X2PlH 

*Ffo-0«DiM 

a i D2x— u*T>2x 

^Fm-riDoH 

a<D3K— w 4 D§vi 
/ b*P2H-r*F)h<i 
{ b*Foy 2 -v*P°oy; 

a 4 Do^-w 4 Dfo 



z^Dlx— g*T>m 
6 4 P^-r 4 Dfo 
b*Pm-v*F2x 
a*Rvi-t*G°2X 

o 4 Dm— m 4 D§^ 

zSD5^-0 6 Dih 
b*Fo yj -v*Fbi 
o 4 Pi^— !/ 4 Sim; 
a 4 P 2 ^-x 4 P^ 

z 6 DIh— g 6 T>2H 
a i F>2A—u i DzA 
a 4 H^-< 4 G^ 

& 4 PoH-r 4 D5 H 
(aW 6H -t*GlH 
12 6 D3H-<7 6 D 4 ^ 
z6D^-g 6 D 3 H? 
aiH^-tiGlx 

^Foyi-y^iH 

aiFw-zmy* 



& 4 PiH-r 4 D2H 

z 6 Gfo-e 6 Il6^ 
a*FL iyi -t*G° iH 



(7) 



(8) 



Zeeman effect 



Observed 



(0) 1.22 

(0.43) 1.27wi C? 



(0) 1.52 



(0) 1.03 

l(?w; 2 D) 0.48^2 A? 
J diffuse 
(0) 1.00 

(0) 1.05 
(0.40) 1.41 

(0.55) ?w 2 



(0) 0.63, 1.41 

(0) 1.08 

(0) 1.12 

(0?w 2 D) 1.36W1 A 

(0?w 2 D?) 1.36wi A? 

(0) 1.34 



■ (Owi) 1.08w>i 
(.58) 0.59, 1.75 



(0) 1.45 

(Owi) 1.31wi 
(0) 0.67 

(0) 1.50 



(0) 1.46 

(OtCl D) 1.49wi C 

(0) 0.82 

(1.24) 1.28 
|(0) 1.12 

(0) 0.93 
(0.38) 1.41, - 

(0) 1.10 



Computed 



(0) 1.466 
(0.44) 1.24,2.12 



(0) 1.526 



(0) 1.006 

(0) 0.576 

(0) 0.946 

(0.11) 1.106 
(0.46) 1.436 

(0.59) 0.986 



(0.10) 1.166 
(0) 1.586 
(0.45) 1.366 

(0.07) 1.346 



(0) 1.136 
(0.02) 2.586 
(0.56) 0.56, 1.68 



(0.56) 1.486 



(0) 1.336 
(0) 0.74 

(0) 1.52s 



(0.02) 1.546 
(0) 1.396 
(0) 0.786 

(1.28) 1.326 

(0) 0.876 



(0.06, 0.19, 0.32) 0.J 
1.01, 1.14, 1.26, 1.3 
1.52 



1 58 Journal of Research of the National Bureau of Standards [ vol. n 
Table 1. — Arc spectrum of vanadium (Vi) — Continued 



(1) 


(2) 

Xair A 


(3) 
Int. 


(4) 

Temp. 


(5) 

J/vacCm -1 


(6) 
Term 


(7) 


(8) 


Kef. 


Zeeman effect 




arc 


class 


combinations 












Observed 


Computed 


6 


3713.955 


5 


I A 


26917.84 


a4F 4 K-z 2 F§H 


(0?wi D) 1.73wi B 


(0) 1.756 


4 


3713. 55 


1 


III 


26920. 80 


6*P j*-r<Di^ 






4 


3713. 31 


1 


III 


26922. 54 


a4Q 4 H-« 4 G4H 






4 


^3711.41 


1 


III 


26936. 32 


a 4 Gs<^— s*GIm 


(0) 1.34 


(0.31) 1.306 


6 


3708. 718 


6 


II 


26955. 85 


a2H 5 j4-w 2 HsH 


(0) 1.02 


(0.04) 1.066 


6 


3706. 031 


4 


II 


26975. 39 


g2H 4 h-w 2 H?m 


(0) 0.85 


(0.19) 0.886 


4 


3705. 82 


1 


III 


26976. 94 


z 6 G5^-e6H 5 H 






6 


3705. 037 


30 


I 


26982. 62 


a 6 D 2 ^-2/ 6 Pf^ 


(0.34, 1.05) 0.48, 1.16, 
1.90, 2.64 


(0.38, 1.07) 0.54, 1.25, 
1.96, 2.68 


6 


3704. 705 


60 


II 


26985. 06 


a e D3H-y 6 P2%* 


(0?w 3 D?) 1.33w 3 A? 


(0) 1.246 


6 


3703. 993 


2 


II 


26990. 24 


a^2^-x*PlH 






6 


3703. 566 


100a 


II 


26993. 36 


a6D 4 H-2/ 6 P3H 


(0?ztf 3 D?) 1.40^3 A? 


(0) 1.366 


5 


3702. 231 


\h 




27003. 08 


zPQlx-ftQni 






4 


3700. 63 


tr 


III A 


27014. 76 


a^QiH-^Dm 






6 


3699. 474 


3 


II 


27023. 21 


aiGix-xmix 


(0.77) 0.99 W2 


(0.93) 1.006 


6 


3695. 867 


40 


II 


27049. 56 


Ja 6 DiH-2/ 6 PiH 


1(0.24,0.80) 1.45,2.01, 
/ 2.55 


(0.25, 0.75) 1.57, 2.07, 












l(a*F2M-2 2 F2H) 


2.57 


6 


3695. 331 


30 


II 


27053. 51 


z^Qh A ~em 7 y a 


(0) 1.19 diffuse 


(0) 1.22 


6 


3694. 617 


3 


II 


27058. 73 


/ ztGlx-emix 
\aiFiiA-xmx 






6 


3692. 224 


50 


II 


27076. 28 


a"D2H— V*~Pl}4 


(0.48) 1.67^3 C 


(0.33) 1.686 


7 


3690. 277 


40 


II 


27090. 56 


tfDn-y^lx 


(0.45 1.82, 2.71 


(0.49) 1.83, 2.81 


6 


3688. 070 


50 


II 


27106. 77 


a 6 D3^— y 8 P§H 


(0.38) 1.57 


(0.27) 1.586 


6 


6 3687.473 


12? 


II? 


27111.16 


z*Gly 3 — e 6 He^ 


(0) 1.20 


(0) 1.416 


4 


3686. 74 


1 


Ill 


27116.51 








6 


3686. 259 


8 


I 


27120. 08 


a^QvA-xmi^ 


(0) 0.98 


(0) 0.96s 


4 


3684. 35 


3 


II 


27134. 17 


2 6 G1h— e 6 H 3 H 


(0.87) ?w 3 C 




6 


3683. 114 


30 


I 


27143. 24 


a 8 Dj^-y 6 P2H 


(0) 1.77 


(0) 1.726 


5 


3682. 581 







27147. 17 


a4F 3 K-z 2 F.3>s? 






5 


3682. 084 


[0] 




27150. 98 


a 4 PoH-z 4 P(ta 






6 


3680. 103 


15 


II 


27165. 45 


z 6 G 4 >$— ^Hs^ 


(0) 1.02 


(0) 1.00s 


4 


b 3677. 08 


2 


I A 


27187. 80 


a4FiH-z2F2H 


(0.32, 0.67)? 


(0.34, 1.01) 0.06, 0.74 
1.41, 2.08* 


7 


3676. 693 


10 


II 


27190. 65 


Z G Glyi~PQ(,}4 


(0.43)? 


(0.42) 1.396 


6 


3675. 698 


20 


II 


27198. 00 


a*T)2H-ymyz 


(0) 1.67 


(0) 1.65s 


4 


3675. 49 


3 


III 


27199. 56 


z 6 G2H— e 6 H2H 






6 


6 3673. 392 


12 


III 


27215. 06 


z<5G.^-e 6 H4H 


(0) 0.93 


(0) 1.136 


6 


63672. 394 


8 


II 


27222. 48 


zSQlx-pGsM 


(0) 1.26 


(0.36) 1.306 


6 


3671. 207 


10 


I 


27231. 27 


aiG^-xmix 


(0) 0.89 


(0) 0.886 


6 


63667. 731 


15 


II 


27257. 08 


z 6 G2^— e 8 H3H 


(0) 0.79 


(0) 1.006 


6 


3665. 137 


8 


II 


27276. 38 


zsGU-PGm 


(0) 1.19 


(0.15) 1.246 


6 


3663. 582 


15 


II 


27287. 95 


z*GhA-e«mx 


(0) 0.67 diffuse 


(0) 0.676 


4 


3662. 01 


1 


III 


27299. 66 


2«F&~0«F4H 






4 


3661. 37 


2 


III 


27304. 42 


a 2 G4M-z4H5H 


(0) 0.96 diffuse 


(0) 1.02s 


4 


3659. 45 


2 


III 


27318. 74 








5 


3658. 274 


-1? 




27327. 54 


z6F§^-^F 2 ^ 






4 


b 3657. 47 


2 


IA 


27333. 54 


a.4F 2 H-z 2 F3H 


(0) 1.25 


(0) 1.016 


6 


3656. 689 


6 


II 


27339. 38 


z 6 G3H— / 6 G 3 i-* 


(0.25) 1.11 


(0.06) 1.116 


4 


3654. 67 


2 


III 


27354. 46 


zmx-9 5 ?M 


(?) 0.48w 2 diffuse 




7 


3652. 453 


2 


III 


27371. 08 


z6F^-!7 6 F3^ 


(0?W2 D) 0.80 wi A 




6 


3648. 962 


5 


II 


27397. 28 


fz 6 G2H— PGiX 
\ &*P2M-w 4 Sij* 


}(?)w 3 D)(1.17w a C 


f(0) 0.786 
\(0) 1.246 


5 


3648. 382 


tr 


IV 


27401. 63 


a 2 D2H-u 2 F2K 






7 


3647. 359 


3 


II 


27409. 32 


6*P2h-.^F?h 


(0.63)? 




5 


3647. 157 


Oh 




27410.83 


zSGIx-PGm 






7 


3645. 626 


3 


II 


27422. 34 








6 


63644. 709 


8 


II 


27429. 25 


a?Gix-u*Gh A 


(0) 1.04 


(0.52) 1.066 


4 


3644. 34 


1 


III A 


27432. 02 








5 


3644. 264 


-1 




27432. 59 


z*G§^-/6G 4 H 






6 


3643. 859 


5 


II 


27435. 64 


a?T>v A -umx 


(0) 0.73 


(0) 0.746 


4 


3643. 10 


1 


III 


27441. 39 


f Z6F2H~^F2M 
\ Z 6 D3H--0 6 F3H 






6 


«3641. 082 


4 


II 


27456. 57 


z 6 G?m-/6Gi H 


(0.54)? wi 


(0.53) 0.196 


4 


<= 3640. 392 


15Fe 


IV 


27461. 75 


Z6G24*-/6G 3 H 






4 


3640. 05 


2 


III 


27464. 38 


28Ffo-06FiK 






8 


3639. 023 


6 


II 


27472. 10 


a 2 I>2H-umx 


(0) 1.00 


(0) 1.046 
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Table 1. — Arc spectrum of vanadium (Vi) — Continued 


(1) 
Ref. 


(2) 

Xair A 


(3) 

Int. 
arc 


(4) 

Temp. 

class 


(5) 
waocm-i 


(6) 

Term 
combinations 


(7) 


(8) 


Zeeman effect 


Observed 


Computed 


4 
6 
5 
4 

6 


3638. 35 
3637. 762 
3637. 240 
3636. 95 
3635. 873 


2 
3 
-1 
1 
3 


III 
IV 

III 
III 


27477. 21 
27481. 63 
27485. 57 
27487. 78 
27495.90 


z«G!h-/ 6 G 3 h 


(0) 0.88 
(0) 1.07 




4 

4 

5 

4 
4 

4 
4 

5 
4 
C 


3635. 41 
3633. 91 

3632. 871 

3632. 52 
°3629. 31 

3628. 38 
3625. 58 
3624. 149 
3622. 64 
3619. 529 


2 
3 

1 

1 
2 

1 
1 
-1 
2 



III 

III 
III 
III 


27499. 43 
27510. 77 

27518. 62 

27521. 29 
27545. 63 

27552. 68 
27573. 96 
27584. 85 
27596. 33 
27620. 06 


a 4 G2^-p 4 I>iH 
z 6 D^-0«F 4 k 
f z«Ffo-0 6 Fi^ 

z«Flx-g 6 Y6H 
z«D^-0 6 Fsh 

z«D8>s-0 6 Fih 
z 6 Dfo— g*F2x 
b<FiH-? 4 D§>* 

6 4 F 2 h-<Z 4 D!h 


(0.56) 0.85 


(0.16, 0.48, 0.80) 0.46< 
0.78, 1.10, 1.42, 1,744 
2.06 


4 

6 
5 
6 
5 


3617. 29 
3616. 727 
3610.810 
3609. 296 
3606. 694 


1 
3 

3 

8 

3 

1 
5 
1 

1 


III 
III 

III 
II? 

Ill 

IV 

II 
III 
III 


27637. 14 
27641. 46 
27686. 75 
27698. 3G 
27718. 34 

27726. 93 
27738. 40 
27769. 69 
27784. 49 
27803. 77 


6<F 3 >*-!7 4 D2M 

6 4 Pi^-w 4 Sfo? 

tfQzx-uiQ-ix 

a 2 D 2 ^-r 2 PiH« 
b*FiH-Q A VvA 
a 2 Di^-tf 2 Pi>* 


(0) 1.01 

(0.37) 1.72 
(0) 0.86 

(0) 0.87 

(0) 0.99 

(0?w>i) Llfltfi 


(0.36) 1.816 
(0) 0.88 

(0) 1.04b 
(0.52) 1.156 


6 
4 
6 

4 
5 


<*3605. 578 
3604. 09 
3600. 024 
3598. 11 
3595. 613 


6 
4 
4 
5 
5 


3592. 527 
3592. 17 
3591. 08 
3586. 222 
3586.111 


3 
1 
1 
-1 
2 


III 

11A 
III 

V 


27827. 65 
27830.43 
27838. 87 
27876. 57 
27877.43 


&<P2H-tf 4 F>2* 

a 4 G^-r<F3>* 


(0) 0.96 




5 
6 
6 
6 
4 


3584. 333 
3583. 706 
3582. 814 
"3580. 823 
3579. 31 


[Oh] 
8 
3 
3 
1 


II 

III 
III 
IV 


27891. 26 
27896. 14 
27903. 09 
27918. 60 
27930. 39 


b*F°ox-w*8iH 
a<D3>*-z 4 I%i 
a'GsH— r*Ffo 
a 1 G2H-r 4 FiH 


(0) 1.20 
(0) 1.18 
(0) 0.60wi A 


(0) 1.206 
(0) 1.296 
(0) 0.60b 


4 


6 
6 
5 


3579. 09 
3577. 868 
* 3575. 124 
3574. 768 
3574. 173 


2 
4 
3 
3 
1 


III 
II 

III 
II 


27932. 10 
27941. 67 

27963. 11 
27965. 90 
27970. 54 


a 4 G3^— r 4 F5H 
a*Qzyi~ r 4 F3« 
a^G^-r'Ffo 
o2Dik-z> 2 P5* 
a 2 F 2 K-s 2 F2x 


(0.35) 1.05 
(0)0.86 


(0.44) 1.206 
(0) 0.89* 


6 
6 
4 
6 
6 


3573. 506 
3572. 623 
3572. 30 
» 3571. 649 
3571.210 


5 
2 

1 
5 
2 


II 
III 

III A 
II 
III 


27975. 76 
27982. 69 
27985. .8 
27990. 32 
27993. 75 


biFixi-qiVlxl 
a 4 D3*-z 2 D2H 
a 4 G3^-? 4 E2H 


(0) 1.34 

(0) 1.34 diffuse 

(0) 0.87 


(0) 1.296 
(0) 1.366 

(0) 1.00b 


6 
6 
6 
4 
6 


3571. 027 
3569. 081 
3568. 929 
3566. 81 
* 3566.176 


4 
1 
3 

1 
4 


II 

II A 
III 

III 


27995. 19 
28010. 45 
28011. 65 
28028. 32 
28033. 29 


a 4 G 5 H-<? 4 F4 >* 
a 4 P 2 v*-i* 4 D!* 
a i G2x-q i F'M 
a 4 G3^-r 4 F?H 
a 4 D 2 >*-z 4 P2>« 


(0) 1.29 

(0) 0.59 

(0.38,0.87)0.26,0.61, 
1.04, 1.49 


(0) 1.38b 

(0) 0.59b 

(0.09,0.28, 0.47), 1.07, 
1.26, 1.45, 1.63, 1.82 


5 
5 
4 
6 
6 


3565. 480 
3564. 984 
3563. 52 
3563. 394 
» 3562. 133 


Ml 
1 
1 
2 
2 


III A 
IV 
III 
III 


28038. 74 
28042. 64 
28054. 19 
28055. 15 
28065. 08 


6 4 P 1H -? 4 F>I^? 
aiFix-xtDw 

a 4 G 4 >*-fZ 4 F4H 
a*-Fzx-s 2 Fix 


(0.21) 1.13 
(0) 1.08 


(0.30) 1.186 
(0.35) 1.086 


4 

6 
7 
6 

6 


3561. 40 
3557. 164 
3556. 241 
3555. 735 

3555. 140 
73059 


1 
2 
4 
2 

3 
—36 


III 
III 
II 
II 

III 

-U 


28070. 88 
28104. 29 
28111. 58 
28115. 57 

28120. 30 


a 4 DiH-I/ 2 PiH 
a 4 PiK-w 2 I>2Vf 
a*Fm-t*D' }i 


(0.71) ?wi B 

(0) 1.27 

(0.17, 0.79) 0.33, — 

(0.84) 0.82,:2.49 


(0.26, 0.78) 0.40, 0.92, 

1.44, 1.96 
(0.85) 0.85, 2.55 



160 Journal of Research of the National Bureau of Standards [Vol. n 
Table 1. — Arc spectrum of vanadium (Vi) — Continued 



(1) 


(2) 

Xair A 


(3) 
Int. 


(4) 
Temp. 


(5) 


(6) 
Term 


(7) 


(8) 




Zeeman effect 






arc 


class 


J'vacCm -1 


combinations 




























Observed 


Computed 




6 


3553. 274 


6 


II 


28135. 06 


a i P2H-t*T>°2^ 


(0.50) 1.41W2 C 


(0.48) 1.446 




5 


3552. 814 


[2] 




28138. 69 


« 4 F3>*— .r 6 Dy,i 








5 


3552. 598 


1 


III 


28140. 40 


&<Pi H -<7 4 D^ 








6 


3551. 534 


3 


III 


28148. 84 


aiPix-uZFbi 


(?) 0.35W2 A 


(0) 0.30s 




5 


3548. 696? 


Oh 




28171. 35 


6*P >*-g 4 Dfo 








4 


3546. 78 


1 




28186. 56 


b^x-VFbi 








6 


3545. 339 


8 


II 


28198. 02 


a^m-t^hi 








6 


3543. 498 


8 


II 


28212.66 


a^m-Wlx 


(1.28)1.25 


(1.29) 1.306 




5 


3543. 171 


[1] 




28215. 27 


aiFix-xtDix 








6 


''3542. 656 


1 


II A 


28219. 38 


a 4 Di^-x 4 Po>i 








5 


3541. 239? 


[-1] 




28230. 67 


6 4 Poh-? 4 D!h 








5 


3511. 150 


[0] 




28231. 37 


a i F2}i— .r 6 Du$ 








6 


3540. 534 


1 


II A 


28236. 28 


a<D 2 >*-:r*Pi>i 


(0) 0.68 


(0) 0.73s 




5 


3536. 036 


[3] 




28272. 20 


a i Fzx-x*~D°3X 








7 


3534. 739 


1 


II A 


28282. 56 


a 4 Do^-.r 4 Po^ 


(1.25) 1.24 


(1.26) 1.266 




6 


63533. 759 


6 


II 


28290. 42 


a<P ^-^D?H 


(0) 1.14 


(0) 0.836 




7 


3533. 666 


10 


I 


28291. 16 


a*P 2 <.*-^D.§>4 


(0) 1.14 


(0) 1.106 




5 


3530. 869 


-1? 




28313. 58 


a*F\y 2 -x*D(M 








6 


3529. 743 


10 


II 


28322. 62 


fl'PiH-^Dsx 


(0.19,0.56) 0.71,1.12, 
1.49 


(0.19, 0. 56) 0.77, 
1.51, 1.89 


1.14, 


5 


3529. 474 


[2] 




28324. 77 


a*F2H— x 6 I>2yi 








5 


3528. 198 


1 


III 


2S335. 01 


b*Fu4-s*Ghi 








4 


3527. 74 


1 




28338. 73 


a^Di^-^p?^ 








6 


3525. 767 


1 


III 


28354. 55 


biFix-siQhi 


(0) 0.93 


(0) 0.896 




5 


3524. 009 


[0] 




28368. 69 


fl 4 Fm-a:«DiH 








6 


6 3522. 568 


3 


III 


28380. 30 


&<F 3 h-s*G!^ 


(0) 1.18 


(0) 1.336 




7 


6 3519. 165 


3 


III 


28407. 74 


b*Fm-siQ$x 


(0) 1.23 


(0) 1.416 




4 


3518. 12 


tr 


IV 


28416. 20 


6*P 2 ^-a; 6 P3*? 








4 


3516. 20 


1 


IV 


28431. 71 


biF A < A -xSFlx 








5 


3514. 629 


-1 




28444. 40 


a*Fm-xS~Dlx 








4 


3511.87 


1 




28466. 75 


&2H 5 h-$ 2 HI^ 








6 


3506. 845 


3 


III 


28507. 55 


a2Po^-fl 2 Pfo 


(0.35) 0.99, 1.65 


(0.35) 0.99, 1.69 




6 


3505. 694 


6 


III 


28516. 90 


a*Fiy 2 -vmx 


(0.30) 1.20 


(0.20) 1.276 




4 


3505. 24 


1 


IV 


28520. 59 










6 


3503. 181 


1 


III 


28537. 35 




(0?WiD) 0.80wi B 






6 


3501.489 


4 


III 


28551. 21 


atFox-wzSfa 


(0.39) 1.02 


(0.43) 1.076 




6 


h 3500. 818 


3 


III 


28556. 61 


bm 5 x-smix 


(0) 1.01 


(0.63) 1.016 




4 


&3500. 32 


1 


IV 


28560. 66 


azPix-w*Sfa 


(0) 0.95 


(0) 1.126 




4 


3499. 00 


1 




28571. 43 


aiQ^H-P^m 


(0) 0.65 






6 


b 3498. 198 


3 


III 


28578. 00 


a'G^-p'Ffo 


(Owi D) 0.94wi A 


(0) 1.356 




6 


a 3496. 939 


3 


III 


28588. 28 


bmix-smix 


(0) 0.96 


(0.37) 0.966 




4 


3496. 25 


1 


IV 


28593. 90 


a<Q2^-p<F!vi 


(0) 0.56 


(0) 0.586 




4 


3491. 39 


tr 


IV 


28633. 68 


a<G2>*-:P<F2>* 








4 


3490. 25 


1 


IV 


28643. 04 


a 4 G3^-p 4 F§vi 








6 


3489. 466 


4 


III 


28649. 51 


a 4 G 5 ^-p 4 Ffo 


(0) 1.07 


(0) 1.04s 




6 


3487. 008 


2 


III 


28669. 70 


a2PoH-» 2 Po>i 


(0.23) 0.88 


(0.25) 0.896 




5 


3485. 867 


6 


III 


28679. 09 


asPivi-^Poji 








7 


3482. 188 


1 


IV 


28709.40 


a^G^-p^Ffo 


(0.59) 1.16^2 


(0.67) 1.236 




4 


3480. 78 


1 




28721. 03 


a^QzYt— o*D2>i 








5 


3465. 243 


tr 


IV 


28849. 77 


VFxx-v^l* 








6 


3463. 393 


2 


II A 


28865. 19 


f a*F 4 ^-^P^ 
\ 6*F2h-;P 4 Dih 










/3461. 66 


12572 Ni 


II 


28879. 63 


(a*T>vA-w*F>\x) 








5 


3460. 099 


1 


III A 


28892. 66 


f b^FvA-p^hi 
WBiH-xmx 








6 


3456. 917 


4 


III 


28919. 26 


o-'HoH-^Hs^ 








4 


3455. 80 


tr 


IV 


28928. 57 


ra'Di^-^Pfo 
\a<D3>*-?;*G!* 








5 


3455. 585 


1 


IV 


28930.40 


&<F 4 h-p*D3>s? 








6 


3455. 211 


1 


IV 


28933. 54 


a2F 2 ^-5 2 G3^ 


(0) 1.05 


(0) 0.97s 




6 


3454. 881 


3 


IV 


28936. 30 


bmM-qtQhi 


(0) 0.88 


(0) 956 




4 


3453. 51 


1 


IV 


28947. 75 










4 


3452. 98 


tr 


IV 


28952. 23 










5 


3450. 504 


1 




28973. 00 


a*F 3 *-2/ 6 P2tf 
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(1) 


(2) 

Xair A 


(3) 

Int. 
arc 


(4) 

Temp, 
class 


(5) 

PvaeCm- 1 


(6) 

Term 
combinations 


(7) 


(8) 


"Rpf 


Zeeman effect 




















Observed 


Computed 


5 
4 
6 
4 

4 


3449. 511 
3447. 09 
3445. 812 
3444. 86 
3443. 55 


Oh 
tr 
2 

1 
1 


IV 
IV 
IV 
IV 


28981. 34 
29001. 73 
29012. 46 
29020. 50 
29031. 54 


a*Di}*— w z T>°a 
a 4 Gs>$— t^GIa 


(0) 0.99 
(0) 0.99 


(0) 1.086 


5 
6 

6 

5 
4 


3442. 927 
3442. 317 

3442. 006 

3439. 659 
3438. 99 


1 
2 

2 

[-Up?] 

tr 


III 

IV 
IV 


29036. 76 
29041. 92 

29044. 54 

29064. 35 
29070. 02 


a 4 D3H-w ,2 Do^ 

{b^v-piDhA 


(0) 0.91 


(0) 0.906 


5 
6 
5 
4 
5 


3137. 876 
3437. 779 
3436. 080 
3432. 05 
3423. 490 


1 

1 

1 

-1 


IV 
IV 


29079. 42 
290S0. 25 
29094. 62 
29128. 78 
29159. 03 


a 2 F 3 ^-(7 2 G4^ 
anUx-t2Hi>4 
aiFvi-ytPhi 






5 
4 
4 
G 
6 


3427. 486 
3427. 09 
3426. 73 
3425. 958 
3425. 287 


1 

1 
1 
1 
1 


IV 

III A 
II A 
IV 


29167. 57 
29170. 96 
29174. 08 
29180.58 
29186. 30 


z*QvA-g*?iK 
a 4 D2^— w 2 D2K 


(0) 0.87 




6 
6 
5 
6 
6 


3425. 072 
3423. 867 
3123. 328 
3418. 517 
3417.069 


6 

3 

-\h 

5 


II 
III 

II 
11 


29188. 14 
29198. 42 
29203. 00 
29244. 10 
29256. 50 


aniM-siQvA 
a 4 Fi^-j/ c Pus 
aiDvA-HDvA 
a 4 D2*-M)i^ 


(0) 0.96 
(0) 1.02 

(0) 1.42 
(0) 1.43 


(0) 1.036 

(0) 1.466 
(0) 1.486 




c 

4 
4 


3416.541 
/3414.77 
3414. 201 
3413. 76 
«-3410.96 


2 
150/2 Nt 
5 

1 
1 


II A 
II 
II 
IV 
IV 


29261. 04 
29276. 18 
29281. 06 
29284. 81 
29308. 92 


atGiA—V-Yhi 

WYiM— r'Fij.* 
6 4 Fij.<— r'FJn 


(0.56) 0.58,1.71 
(0) 0.77 


(0.60) 0.60, 1.79 
(0.27) 0.496 


6 

4 
6 
6 

5 


3409. 098 

3408. 46 
3408. 001 
3406. 838 
3406. 617 


4 
1 
3 
6 
2 


III 

II A 
III 
III 


29324. 89 

29330. 41 
29334. 34 
29344. 35 
29346. 24 


(a*T)2x-tmx 
\ b*Fix-rmx 

6*F:iH-r 4 F§H 

b^V^-v^DvA 


(0.63) 1.07W2 C 
Unaffected 


(0.74) 1.096 
(0.12) 0.12 


6 
6 

6 

5 
6 


3405. 160 

3404. 964 

3403. 364 
3402. 977 
3402. 572 


C 
2 

5 

9 


II 
IV 

nil 
ii 


29358. 80 

29360. 49 

29374. 29 
29377. 63 
29381. 13 


\ b*F2X—r i F2X 
WFM-r*F%A 
b^iy-q^FlA 
a*D 2 H-^D^ 


(0) 1.14 
}(0) 0.76 
(0.23) 1.23 

(0) 1.29 


(0) 1.186 
(0) 0.786 
(0.19) 1.286 

(0.04) 1.346 


5 
5 
6 
6 
5 


3402. 367 
3401.894 
3401.345 
3400. 396 
3400. 200 


-1 
-1 

2 
12 

1 


in 
ii 


29382. 90 
29386. 99 
29391. 73 
29399. 94 
29401. G3 


VFiA-qmA 
VFvA-q*FhA 
amM—s*GlA 
aiT>iA-Wm 
b*Fi H -q<Fix 


(0) 0.87 
(0) 1.34 


(0) 0.886 
(0.12) 1.376 


6 
6 
6 
6 
5 


3398. 272 
3397. 845 
3397. 583 
3396. 514 
3396. 224 


1 
4 
6 
3 
-1 


IV 

in 
in 

IV 


29418. 30 
29422. 00 
29424. 28 
29433. 54 
29436. 05 


b*F2A-q i ^2A 

a 4 P2,'$— w 4 Pih 
& 4 F 3 h-? 4 F3>$ 
bWox-pWox 


(0) 0.95 

(0.56) 0.56, 1.69 
(0) 1.48 
(0.34) 1.13m?! 


(0.26) 0.996 
(0.59) 0.59, 1.77 
(0) 1.48s 
(0.50) 1.146 


5 

4 
5 
4 

5 


3395. 524 

3394. 76 
3392. 729 
3392. 45 

3391. 614 


3 

2 
1 
1 

Oh 


in 

IV 


29442. 11 

29448. 75 
29466. 37 
29468. 80 

29476. 06 


f & 4 Fih-? 4 F2* 
\ a 4 P2>*-M 4 Fta 

6 4 F^-? 4 FI^ 

6 4 F 2 >i-9 4 F3H 

/ a 4 P2H-^F2H 

{b^FoA-V^iA 






G 

7 

4 

6 
5 


3390. 767 
f'3390. 388 

3389. 50 

3387. 386 
3386. 910 


6 
2 

tr 

2 
Oh 


in 
in 

IV 
IV 


29483. 42 
29486. 72 

29494. 43 

29512. 85 
29516. 99 


a*T)iy 2 -tmx 

tfGm-vmH 

/ 6 4 Fu<-w 2 Pfo 

\a2D2H-s 4 Gfo 

6 4 F 3 ^-5 4 F4H 

a 4 P 3 >*-u 4 FS>i 


(0) 1.44 
(0) 0.95 

(0) 1.14 


(0) 1.446 
(0) 1.346 

(0) 1.226 
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(1) 


(2) 


(3) 
Int. 


(4) 
Temp. 


(5) 
j/vaccm-i 


(6) 
Term 


(7) 


(8) 


Ref. 


Zeeman effect 






air 


arc 


class 


combinations 




























Observed 


Computed 




6 


3384. 602 


5 


III 


29537. 12 


a<D 2 K-*<Ditf 


(0) 1.42 


(0) 1.356 




4 


3379. 35 


2 


IV 


29583. 00 




(0) 1.08 






6 


3377. 629 


15 


II 


29598. 10 


a 4 P2j^— w 4 P§^ 


(0) 1.49 


(0.07) 1.546 




6 


3377. 398 


10 


II 


29600. 12 


a 4 Pi^— w*Pox 


(0.45) 1.21,2.11 


(0.43) 1.37,2.13 




6 


3376. 059 


8 


II 


29611.86 


c^Pih— w 4 Pik 


(0) 1.59 


(0.14) 1.656 




6 


3374. 036 


3 


III 


29629. 62 


a*Fix-u*Fix 


(1.70) 0, 1.06, 2.21 


(0.58, 1.74) -0.04, 
2.28 


1.12, 


4 


3372. 80 


tr 


IV A 


29640. 52 








6 


3371. 118 


3 


IV 


29655. 27 


6 2 PlJ*-fl 2 Sfo 


(0.29, — ) 0.94, 1.63 


(0.34) 1.03,1.70. 




5 


3370. 190 


1 




29663. 37 


a 4 Pi^— u*Fjh 








4 


3369. 


1 


IV 


29073. 90 


a*D m -z^ A 








4 


3367. 04 


1 


IV 


29691. 21 










6 


3366. 875 


4 


II 


29692. 64 


a 4 PoM— w 4 Poh 


(0) 2.54 


(0.01) 2.586 




6 


3365. 556 


10 


II 


29704. 27 


a 4 Poh'— ^ 4 PiK 


(0.46) 1.07, 2.05 


(0.50) 1.10,2.10 




6 


*> 3363. 551 


4 


III 


29721. 97 


a*Po^-w 4 Fi>$ 


(1.07) 1.07, 1.56 


(1.02) 0.48, 1.56 




4 


3362. 1 


1 


IV 


29734. 80 










6 


3356. 358 


10 


II 


29785. 67 


a*PiH-w*P2>* 


(0) 1.38 


(0) 1.386 




4 


3345. 01 


tr 


IV 


29886. 70 










4 


3342. 28 


2 


IV 


29911. 10 










4 


3340. 17 


1 


IV 


29929. 99 










4 


3336. 79 


2 


IV 


29960. 30 


b^x-pm* 


(?wj) 1.40 


(0) 1.396 




4 


3336. 350 


2 


IV 


29964. 29 


b*Fzx-pmx 


(0) 1.01 






5 


3336.212 


1 


IV 


29965. 53 


6<FaK-PPfo? 








4 


3334. 14 


tr 


IV 


29984. 11 


b*FiM-pmx 








4 


3333. 573 


2 


III 


29989. 24 


vY^-pm* 








5 


3332. 449 


tr 


IV 


29999. 36 


&4F2Mi-p 4 F2>* 








6 


<>3329. 858 


12 


II 


30022. 71 


B<P«|-£«SlH 


fttesD) 1.02W2 A 


(0) 0.88s 




6 


b 3328. 401 


2 


IV 


30035. 82 


64F 3 H-p 4 Fav* 


(0) 1.17 


(0.59) 1.126 




6 


3327. 983 


2 


IV 


30039. 62 


&»p,H-p»S8H 


(0.67) 1.36101 A 


(0.68) 1.356 




4 


3327. 14 


tr 


IV 


30047. 26 




(0) 1.06 






4 


3326. 38 


1 


IV 


30054. 13 


amix-Q^lx 








6 


3324. 489 


1 




30071. 19 


6 4 F 2 >i-p*F§>i 








6 


3324. 393 


3 


III 


30072. 05 


a 2 H 4 H-r2Q3>i 


(0) 0.77 


(0) 0.766 




5 


3324. 208 


1 


IV 


30073. 73 


a 2 Pi>*-* 2 F2K 








6 


3321. 684 


5 


III 


30096. 58 


am;M-r 2 GU 


(0) 0.91 


(0) 0.916 




6 


3320. 140 


3 


III 


30110.58 


a 4 P2>i— s 4 DI,4 


(0.23, 0.66) ?*y 3 B 


(0.23, 0.68) 0.87 
1.78, 2.23 


1.33 


4 


3319. 77 


1 


IV 


30113. 95 


6 4 F3H— o*D2j* 








6 


3319. 010 


4 


III 


30120. 82 


6*F 4 «-p 4 Ffo 


(0) 1.19 


(0.04) 1.326 




4 


3315. 87 


1 


IV 


30149. 36 


6«Fsh-o*DIh 








4 


3313. 97 


3 


IV 


30166. 64 


PF<m— o*DiM 


(0?mji) 1.14 


(0) 1.066 




4 


3313. 00 


2 


III 


30175.48 


a 4 P2^— 6' 4 D24 


(0.48) 1.37w?i 


(0.48) 1.446 




6 


3309. 179 


8 


II 


30210. 31 


a'PiK-^Sfa 


(0.32) 1.75 


(0.42) 1.856 




4 


3308. 89 


1 


IV 


30212. 95 


b*Ttx— o*I>Ih 








6 


3308. 250 


3 


III 


30218. 79 


a'F^— y'Gfcj 








5 


3305. 101 


Oft 




30247. 58 


a*Pi*-y 2 Di>* 








5 


3299. 972 


2 


III 


30294. 59 


a*P2H— *> 2 D2>$ 


(0.96) 1w% 


(0.90) 1.346 




5 


3299. 588 







30298. 12 


a 4 PiH— s 4 Dfo 








5 


3299. 256 


1 


IV 


30301. 17 


a*P2^— s 4 Dj>i 








6 


3299. 089 


3 


III 


30302. 69 


a«PK-z«S?tf 








6 


3298. 147 


15 


II 


30311.37 


a*F4j*— i/ 4 Gs>* 


(0) 1.07 


(0) 1.056 




5 


3295. 788 







30333. 05 


a*Pyi-8*D°0X 








5 


*3295. 465 


1 


IV 


30336. 02 


a 2 Gr4X-* 2 G3* 


(0?) 1.17 


(0) 1.536 




5 


3292. 561 


Oft 




30362. 78 


a*PiH— **DS« 








6 


3291. 678 


4 


I 


30370. 93 


o<Fi«— tf*G|« 








5 


3289. 525 


-1 




30390. 80 


a<PH-s*Di>i? 








6 


b 32S8. 435 


2 


III 


30400. 88 


a 2 G4^-i> 2 H4>* 


(0) 1.00 


(0.96) 1.006 




6 


3284. 361 


6 


III 


30438. 58 


a 2 G4K-* 2 G4°>* 


(0) 1.06 


(0.33) 1.086 




6 


3283. 311 


15 


II 


30448. 32 


a*F3H-I/ 4 GI^ 


(0) 1.01 


(0) 1.016 




6 


3277. 939 


5 


II A 


30498. 22 


a*F2>*-3/ 4 G2>s 








5 


3277. 791 







30499. 59 


&'P W -/ 2 D2H 








7 


3273. 025 


7 


II 


30544. 00 


a 2 G 3 >*-* 2 G^ 


(0) 0.86 


(0.07) 0.89s 




3 


3272. 188 


1 


III 


30551. 82 


a 2 DiH-g 4 FU* 








6 


3271. 635 


12 


II 


30556. 98 


a 4 F 2 >i-2/ 4 G34 








4 


3271. 39 


3 


III 


30559. 27 


a 2 G4tf-*> 2 H5> i - 
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Table 1. — Arc spectrum of vanadium (Vi) — Continued 



(2) 



Xair A 



3266. 078 
3265. 887 

3263. 238 
3262. 083 
3261. 080 
3260. 889'i 
3260. 382 

3259. 531 
3256. 779 
3256. 46 
3255. 649 
'3254. 783 



3252. 86 
3250. 033 
3249. 930 
3249. 790 
^3249. 567 

3248. 696 

3246. 83 
3243. 957 
3243. 274 
3242. 033 

3241. 167 
3238. 894 
3234. 73 
3233. 497 
J 3233. 183 

3230. 645 
3230. 441 
3229. 604 
3228. 182 
3227. 408 

3227. 117 
3226. 106 
3225. 63 
3225. 490 
3218. 874 

3218. 355 
^3217. 113 

3215. 379 
"3213.939 

3212. 437 

3211. 569 
3211. 323 

3210. 427 

3210. 096 
3207. 415 

3206. 923 
&3205. 581 
3205. 257 
3204. 193 
3202. 383 

3201. 227 

3199. 819 
3198. 012 



3194. 92 
3194. 67 



(3) 



Int. 
arc 



4 
5 

15 

5 

6 

-1 

-1 

5 
1 

1 



1 
2 
3 

0/1 
10 



1 
4 
3 

4 

3 

4 
1 
1 
5 

1 
10 
4 
2 
15 

1 




4 
20 

1 

15 
5 
3 
25 



6 
20 



(4) 



Temp, 
class 



III 
IV 

II 
III 
III 



III 
IV 
IV 

III 
II 



IV 

III 



III 

IV 

III 

III A 

III 
IV 
III 

III 

II 

IV 

III 

IV 

III 
II 

III A 
III 

III A 

II? 

II 
III 

II 

III 

IV 

III 
II 

IV 
II 
III 

I 
II 

III A 

III 
II 



IV 
IV 



(5) 



VraoCm- 1 



30608. 97 
30610. 76 

30635. 62 
30646. 64 
30655.88 
30657. 67 
30662. 44 

30670. 44 
30696. 36 
30699. 33 
30707. 02 
30715. 18 



30733.30 
30760. 08 
30761. 05 
30762. 38 
30764. 49 

30772. 73 

30790. 42 
30817. 69 
30824. 17 
30835. 98 

30844. 22 
30865. 86 
30905. 59 
30917. 38 
30920. 37 

30944. 67 
30946. 62 
30954. 64 
30968. 28 
30975. 71 

30978. 50 
30988. 20 
30992. 76 
30994. 12 

31057. 83 

31062. 84 
31074. 82 
31091. 59 
31105.52 
31120. 06 

31128. 47 

31130. 85 

31139. 54 

31142. 75 
31168. 79 

31173. 56 
31186.61 
31189.76 
31200. 12 

31217. 76 

31229. 03 

31242. 77 
31260. 43 



31290. 67 
31294. 11 



(6) 



Term 
combinations 



a*Fix-y*G° 2H 
o*F 2 h-*2DSk? 

a*D3>*— w { ~Phi 



a>Q 3 x-t*Q°2M 
aiFix-xiFlx 

fa<DiH-w 4 Phi 
t&'Pox-^Po* 
a«DiK-tt<Ffa? 

a*DoM- w*Fo'A 
o*Do«-w 4 P!h 



a*G iH - 
a<F 3 *- 
6 2 P.*- 
a2Q 4H - 

a*FzH~ 
a<Di M - 
b*R iH - 
a2Q 3 H- 
bm 5H - 

a2Q 4 H- 

a*F 3 ^- 
a2G 3>i - 

a*Fv A - 
a*FvA- 
a*F 2 y 9 - 
a2D 2 H- 



■mMPSk 
■t*QSn 

■xm>i 

■u^FIh 

■xm* 

•tt><P2H 

■xnix 
■um\x 

■x*Qlyi 

■xmx 
■umx 

■x*FUi 

■X*Qfa 

■xm* 

■«*PiH 

■umix 



a 2 G 3 H-w 2 F3H 
a 4 F 2 H-^ 4 F3H 
/a2Di H -* 2 Pi« 
\oaD2H-p«F5H 
a*H^-r*QvA 
a i F i ^-x*GiA 

a»DiM-P*FS« 
B*Gsx-tt»HtH 

atJIix-riGbA 
o*Fih-^F|« 

a*F3H-x 4 G§H 

(aiFxx-xmx 

\a 4 H3^-r 4 G§H 

am&A-riQlA 

a^F^A-x^Qm 



b*F2x-t*Y\x 
a*R iH -r*Ql H ? 



(7) 



(8) 



Zooman effect 



Observed 



(0) 1.00 



(0) 1.15 



(0) 1.02 

(0) 1.13 

(0?w; 2 D) 1.15m>jA 
(0w*D) 0.90m;2A dif- 
fuse 



(0.61) l.llwaO 

(1.29) 1.25t0iC 
(0.49) 1.43^20 

(0) 0.96 

(0) 1.18 

(0) 0.90 
(0) 1.86 
(0) 0.99 

(0) 0.89 



(0) 1.08 diffuse 
(0) 0.98 
(0) 1.12 
(0) 1.02 



(0) 1.12 

(0) 0.76 

(0.58) 1.16102 C 



(0) 0.93 
(0) 0.90 
(0) 0.36 
(0.55) 1.04101 C 



(0) 0.99 

(0.82,1.17)0.22,0.73, 
1.17, 1.68 



Computed 



(0) 1.006 



(0) 0.98s 



(0) 1.236 
(0) 1.406 



(0.15) 1.306 

(1.29) 1.296 
(0.37) 1.436 

(0) 1.106 

(0.03) 1.206 

(0) 0.916 
(0) 1.766 
(0) 1.006 

(0) 0.936 



(0) 2.046 
(0) 1.016 
(0) 1.126 
(0) 0.906 



(0.38) 1.106 

(0) 0.766 
(0.59) 1.206 



(0) 0.806 
(0) 0.906 
(0.03) 0.396 
(0.74) 1.086 



(0) 0.996 

(0.23, 0.71, 1.19) 

-0.18, 0.30, 0.77, 

1.24, 1.72 
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Tablb 1. — Arc spectrum of vanadium (Vi) — Continued 




(i) 

Pef. 


(2) 

Xair A 


(3) 

Int. 
arc 


(4) 

Temp, 
class 


(5) 
vvaccm-i 


(6) 

Term 
combinations 


(V) 


(8) 


Zeeman effect 




















Observed 


Computed 




4 

6 
7 
6 
6 


3194. 40 
3193. 919 
3189. 078 
3188. 096 
"3185. 404 


2 

6 
1 
3 
40Ra 


IV 
II 
IV 
IV 
II 


31295. 77 
31300.48 
31347. 99 
31357. 64 
31384. 17 


g 2 Po*-u 2 Pi* 
g2Pih-w 2 Pi^ 


(0) 1.15 

(0.67)? w\ 
(0.45) 0.68, 1.50? 


(0) 1.165 

(0.65) 1.43 
(0.12) 1.026 




6 

8 
6 

8 
8 


"3183. 995 

3183. 96 
"3183.415 
3182. 76 
3181. 63 


(150R)a 

(125R)a 
150i?a 

1 

1 


II 

II 
II 
IV 
IV 


31308. 03 

31398. 38 
31403. 78 
31410. 19 
31421.35 


a*FiH-£ 4 G2H 

a 4 F3H— x*F°m 
aiFm—xiQzx 

a i T>2}4— s 4 D2H 


(0.59) 0, 0.62, 1.33 
(0.34) 0.55, 1.15 


(0.06,0.19) 0.34, 
0.59, 0.72 

(0.05) 0.886 


0.46, 


4 
4 

8 
8 
4 


3180. 56 
3180. 09 
3177. 83 
3169. 6 
3165. 59 


1 
1 
1 
1 
3 


IV 
IV 
IV 
IV 
IV 


31431.91 
31436. 56 
31458.90 
31540.77 
31580. 61 


a 2 Di^-t 2 Pox 

a*~D2x-v*D°2\i 
6*Pih-* 4 P6k 








8 
4 
8 
4 
8 


3164. 5 
3163. 89 
3161.9 
3159. 87 
3158. 77 


1 
4 
3H 

2 
[1] 


IV 
IV 
IV 
V 
IV 


31591.46 
31597.57 
31617.55 
31637.76 
31648.77 


MPi^-^P^ 








8 
4 
8 
8 
4 


3156.89 
3156. 19 
3153. 54 
3152. 75 
3150.59 


2h 
10 

2H 
5 


IV 
IV 
IV 

IV 
IV 


31667. 62 
31674. 64 
31701. 25 
31709. 19 
31730. 92 


a 4 P 2 ^-J 4 Ffo 


(0) 1.15 
(0) 0.83 






8 
8 
6 
8 
8 


3150. 03 
3147. 97 
3147. 255 
3146. 8 
3145. 65 


2FI 
37/ 
8 

III 
[1] 


IV 
IV 
IV 
IV 
IV 


31736. 56 
3175T. 32 
31764. 58 
31769. 23 
31780.73 




(0) 0.65 






8 
4 
4 
4 

8 


3143. 2 
3139. 97 
3139. 04 
3138.50 

3135. 17 


1 
4 
3 
3 

2 


IV 
IV 
IV 

IV 

IV 


31805.60 
31838. 21 
31847. 64 
31853. 12 

31886. 94 


a 2 P6>*-p 4 Fi^? 
a 2 Pi^-p 4 Ffo 

C2Pi^-^P^ 

fazPiK-p 4 *!* 

\a 4 DoH-2 2 So>s 








8 
8 
8 
8 
8 


3134. 54 
3133. 
3131.9 
3131.3 
3123.25 


1 

\H 

\H 

1 

1 


IV 
IV 
IV 
IV 
V 


31893.45 
31909. 12 
31920.33 
31926. 44 
32008. 71 


a 4 D 2 tf-6 2 F3>< 








4 

8 
4 

8 

8 


3121. 78 
3116.35 
3112.93 
3112. 13 
3110. 9 


4 
1 
8 
3 
1 


IIL4 
IV 

III 

IV 
IV 


32023. 78 
32079. 56 
32114. 79 
32123. 04 
32135. 74 


a 4 P 2 ^-t? 4 Pfo 
a 4 PiM-^ 4 Po>i 
a 2 PoH-* 2 Po>i 








8 
5 
4 
4 
8 


3108. 56 
3167. 142 
3106. 12 
3103. 99 
3103. 60 


[1] 
5 
5 
6 

1 


IV 
IV 
IV 
IV 
IV 


32159. 92 
32174. 61 
32185. 18 
32207. 26 
32211.31 


a 4 P2H-»' 4 Dta 
a 4 P2H-tf 4 P2^ 
a 4 P ^-y 4 PoH 
a 4 PiK-t> 4 Pi>< 








8 
8 
5 
8 
4 


3101.4 

3099. 59 
3096. 763 
3096. 04 
3095. 90 


1 

2h 
-1 

2 
5 


IV 
IV 

IV 

III 


32234. 15 
32252. 96 
32282. 44 
32289. 93 
32291.40 


2 6 F§H— ft 6 G 2 >* 

a 4 PiK-r 4 Do* 








6 
4 
8 
8 
4 


3094. 699 
3093. 79 
3093. 24 
3092. 85 
3092. 72 


20 
25 
6? 

1 
8 


III 
III 
III 

IV 

III 


32303. 98 
32313.41 
32319. 16 
32323. 33 
32324. 64 


a 4 Poj^— t> 4 Pfo 
a 4 P2^— r*DvA 
a 4 F 2 ><-z 4 Di>* 








6 
8 
4 


3091. 552 
3091. 42 
3090. 81 


15 
20 
4 


II 
II 

III A 


32336. 85 
32338. 28 
32344. 66 


a 4 F 3 ^-:r 4 D 2 >$ 
a 4 F 4 ^-z 4 D3^ 
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Table 1.- — Arc spectrum of vanadium (Vi) — Continued 


(1) 


(2) 

X»ir A 


(3) 

Int. 
arc 


(4) 

Temp, 
class 


(5) 

J-vaoClll-l 


(6) 

Term 
combinations 


(7) 


(8) 


Ref. 


Zeeman effect 




















Observed 


Computed 


5 

8 


3090. 538 
3090.40 


Zh 
[1] 


III 

IV 


32347. 46 
32348. 96 


a*Fix-x*Dox 






6 

6 
4 

6 
5 


3089. 134 

3088. 119 
3087.49 
3087. 072 
3085. 923 


25 

30 
2ft 

15 
1A 


III 

III 
IV 

III 

IV 


32362. 16 

32372. 81 
32379. 44 
32383. 79 
32395. 84 


/a'Pi^-KDiH 

Z6F2>*-/1 6 G2H 


(0. 68) w 2 
(1.25) 1.28 


(1.28) 1.32ft 


6 
6 
5 
5 

4 


3084.384 
3083. 542 
3082. 109 
3082. 010 
3080. 34 


20 
30 
50r 
6 
12 


III 
III 
II 

IV 

III 


32412.01 
32420. 87 

32435. 92 

32436. 96 
32454. 57 


a*P 2 x-2§H 
a<P2^— r*D$M 
a^ix— w*F°zx 
aVlsM-smbi 
a*P*-r<Dta 


(0.65) 0.54, — 


(0.70) 0.50,1.90 


4 

5 
8 
4 

8 


3080. 16 
3079. 365 
3077. 86 
3077. 73 
3076. 69 


6 

4 

5h 

6 

5h 


III 

IV 
IV 


32456. 46 
32464. 83 
32480. 71 
32482. 09 
32493. 06 


a«F 3 H-z 4 Hfo 

28FlH-/lH} 2 H 
Z°F2>i-/l 6 a3H 


(t0i D) 0.72 W\ A 




8 


3076. 63 


4 


III 


32493. 70 


a*P2H-i> 2 PiH 






6 

6 

8 
8 


3075. 935 

h 3075. 269 
3074. 83 
3074. 06 


8 

10 
8A 
10ft 


III 
III 

IV 

IV 


32501. 04 

32508. 08 
32512.71 
32520. 85 


/ a*Pi^-r*D2>* 
l(z«FSx-/i6G^?) 

amix-smix 


(0) 0.84 


(0.45) 0.95s 


Z 6 F5>i-/l<5G 6 J4 




6 

8 
8 
6 
6 


3073. 825 

3072. 73 
3070. 88 
3069. 648 
rf 3067. 117 


60r 

2/i 
2 

30r 
6 


II 

IV 

III A 
I 

IV E 


32523. 35 

32534. 93 
32554. 52 
32567. 60 
3259 1. 46 


f a«FiK-«?*FlH 

\a 4 F2>s-J<D2H 

a<F2H— z'Hfo 
a«F3H— z 4 DSh 

a 2 D 2 >i-5 2 F§>i 


\(W2 D) 1.60^2 B 
(0.52) 1.22W1 C 


J(0) 1.08s 
\(0.61) 1.166 

(0.52) 1.28s 


8 
6 
6 
4 
6 


3066. 51 
o 3066. 373 
30G3. 725 
3000. 93 
3060. 457 


20 
12oR 

12 

2 

125R 


I 

II 
II 

III A 
II 


32600. 90 
32602. 38 
32030. 57 
32660. 32 
32665. 40 


a 4 F2^— w*F'x 
a*FiK— w*F\x 
a 4 F 2 *-z 2 Pf^ 
a*Fiii— x 4 D2>$ 

4 F3>i— W^Ffa 


(0.30) 1.05, 1.41 


(0.07U.29& 


8 
6 


3056. 59 
» 3056. 339 


[1] 
100R 


IV 
II 


32706. 67 
32709. 42 


a 4 F2H— w*F2x 


(0) 0.87 


(0) 1.016 


8 
8 
6 


3054. 89 
3053. 65 
» 3052. 195 


1 
8012 
20 


IV A 
II 
II 


32724. 86 
32738. 26 
32753. 81 


fa 4 FiK-z*PoK 
\a 4 Pi^-w 2 Soii 
a*Fiyi—w*F°ix 
fa 4 F 2 >^-J 4 D3^ 
WFix-yiGlx) 


}(0.92w;2 B) 1.56w 2 C 


f (0.34) 1.786 

\(0.88) 1.166 


8 
6 
6 
8 
8 


3051.39 
''3050. 883 
3050. 396 
3050. 33 
3047. 21 


tr 
35r 
25 
1 
[1] 


IV A 
II 

IV 
IV 
IV 


32762. 45 
32767. 90 
32773. 13 
32773. 88 
32807. 43 


a*FiH-z*F°v A 
a*Gm-tmx 
a*Fyi -0 2 P!h 


(0) 1.13 


(1.15) 0.816 


6 
6 


3044. 938 
3043. 553 


50r 
50r 


II 
II 


32831. 87 
32846. 80 


a*Fzx-w*Flx 
a 4 Fi^— w^Fva 


(0) 1.39 

(0.54t/;a B) l.Hwa C 


(0) 1.486 
/0.30, 0.91)0.10, 0.70, 
1 1.31, 1.92 


6 
4 


3043. 123 
<=(3042.672 
3041. 83 


50r 
15.Fe 
8 


II 
III 

IV 


32851. 44 
32856. 31) 
32865. 44 


a 4 F2^— w^Ffa 
(a»H4K-ff2G5K) 


(M>i D) 1.58wi B 


(0) 1.615 


8 
8 
5 
6 
8 


3040. 13 
3039. 46 
*3039. 305 
3038. 710 
3038. 06 


1 
[1] 

1 

10 
[1] 


IV 
IV 

IV 
IV 


32883. 81 

32891. 06 

32892. 72 
32899. 16 
32906. 21 


a 4 D 3 H-* 4 F2 H 

am 5 y a -q 2 Gly a 






5 

8 
6 
8 
4 


3037. 372 

3033. 75 
3031.009 
3030. 93 
3027. 07 


2 

[1] 
10? 
5? 
2 


IV 

III 

III A 
IV 


32913. 65 

32952. 94 

32982. 75 

32983. 60 
33025. 64 


(a*T>2x-tmx 
\a°D3^— tt 4 D2H 
aiT>vA-VFhi 

a 4 F 3 >i-y 2 G^ 


(0) 0.86 


(0) 0.93s 
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(1) 


(2) 

Xair A 


(3) 

Int. 
arc 


(4) 

Temp, 
class 


(5) 

^vacCm-l 


(6) 

Term 
combinations 


(7) 


(8) 


Kef. 


Zeeman effect 




















Observed 


Computed 


8 

4 
5 
4 
5 


3022. 77 
3021. 78 
3016. 392 
3016. 17 
3014. 972 


10H 
6 

1 
20 
1 


IV 
IV 
IV A 
III 
IV A 


33072. 61 
33083. 45 
33142. 56 
33144. 96 
33158. 17 


aZGix-tmi H 

a*P2H~w ;4 SiH 
a*Fzx-ymx 






4 
8 
8 
8 
8 


3014. 33 
3014. 19 
3011. 58 
3011.40 
3010. 84 


15H 
[4] 
1 

[2] 
[1] 


IV 
IV A 
IV 
IV 
IV 


33165. 19 
33166. 73 
33195. 46 
33197.44 
33203. 62 


zSGlx-fm^ 

a2Pi^-$2F2H 

z 6 G5H-0 6 G 5 >* 
z 6 Gl H -g^G m 






8 
8 
4 
8 
4 


3009. 66 
3006. 90 
3006. 34 
3006. 24 
3004. 82 


[1] 
5H 
6 

5H 
10 


IV 
IV 
IV 
IV 
IV 


33216. 63 

33247. 11 
33253. 30 
33254. 41 

33270. 12 


z 6 G§^-<7 6 G 3 m 
z 8 G^-/ 8 Hoh 
a^G^-tmtyi 
z°G^-/ 6 H5H 
a i D2x-v*P\x 






4 
6 
4 
6 
8 


3004. 33 
3003. 288 
3002. 65 
3002. 450 
3001. 90 


4 
5 
8 
6 
10 H 


IV A 

IV 
III 
IV 
IV 


33275. 55 
33287. 16 
33294. 27 
33296. 47 
33302. 58 


a 4 DiH-^PoM 
a<D3>*-t> 4 P2>$ 
z6G!k-/ 8 H4h 






8 
5 
4 
4 
8 


3001. 05 
3000. 566 
2999. 20 
2998. 62 
2997. 87 


lh 
tr 
12 
4 
5H 


IV 
IV A 
III 
IV 
IV 


33312.02 
33317. 36 
33332. 55 
33339. 00 
33347. 33 


a 4 Pi^— w*Six 
a*Dov*-P 4 PoH 

2 8 G^-/6H 3 >$ 


(?) 1.74 


(0.36) 1.83s 


8 
4 
6 
8 
8 


2997. 08 
2996. 48 
2995. 617 
2994. 61 
2994. 50 


3H 

6 

4 

2h 

1 


IV 
IV 
IV 
IV 
IV 


33356.12 
33362. 80 
33372. 40 

33383. 63 

33384. 86 


z 8 G!h-/ 8 H 2 ^ 
a*T>M-v*P°v A 






8 
8 
8 
4 
8 


2994. 01 
2992. 79 
2991. 14 
2990. 93 
2990. 31 


1 

[ir] 
2 

8 

1 


IV A 

IV 

IV 

III 

IV 


33390. 32 
33403. 93 
33422. 35 
33424. 69 
33431. 62 


a*D 3 H-r 4 I>2H 
a'Poj^-w'S?^ 
a*D 2 ^-v 4 P2H 






4 
5 
8 
6 
6 


2982. 18 
2981. 537 
2979. 21 
2978. 936 
2977. 550 


2 

2 

4 
25r 


IV 

IV 
IV 

I 


33522. 74 
33529. 99 
33556. 15 
33559. 27 
33574. 90 


a 4 Di^-r*Dfo 

a<D 3 H-r'D 3 >$ 

a i D2H—r i I>2]4 


(?) 1.12 


(0.03) 1.04« 


6 
6 
5 
5 
5 


d2976. 527 
2975. 077 
2974. 217 
2969. 868 
2969. 363 


8 
8 
8 


1 


IV E 

IV 
IV 


33586. 43 
33602. 80 
33612. 51 
33661. 73 
33667. 45 


a*P2H-<z 4 Di>H 
02G 3 ^-s 2 G!h 
a*PiH-? 4 DoH 

a*D2j*-r<D 3 H? 






6 
8 
5 
6 
6 


2968. 981 
2968. 29 
2966. 079 
2963. 818 
2982. 784 


3 

5 

6 
30r 


IV 
IV A 

IV 

II 


33671. 79 
33679. 67 
33704. 73 
33730. 50 
33742. 22 


a i Pi}i-q i ~Dni 
a*P2H-w<Pi^ 
a*Po>*-0 4 DoH 
a*P2^-g 4 D 3 H 






4 
6 
5 
8 


2962. 07 
2961. 127 
2960.849? 
2959. 99 
•(2957. 520 


1 

10 
-1 

2 
10 


V 

III 

IV 
VE 


33750. 38 
33761. 09 
33764. 26 
33774. 09 
33802. 27) 


62H 4 h-P 2 G 3 k? 
a 4 P2H — u*Fhi 
a i Fox-q i 'Dhi 
a 4 PiH-0 4 I>2* 
(bm i}i -piG m ) 






4 
5 
8 
5 
6 


2957. 30 
2957. 176 
2956. 57 
2956. 142 
2955. 806 


10? 
8/1 
1ft 
1 

15 


II 
IV 

V 
IV A 

II 


33804. 80 
33S06. 20 
33813. 14 
33818. 02 
33821. 87 


a 4 Fs>«— m> 4 D3k 
a 4 PiH-w 4 Pg^ 

aiFtx-viFUi 






4 

8 
8 
4 


2954. 33 
K2953. 943 
2951. 84 
2949. 91 
2949. 62 


20 
50i?Fe 

2h 

2h 
25 


II 
II 
IV 
IV 

II 


33838. 77 
33843. 19) 
33867. 31 
33889.46 
33892.79 


a*F2>j— w^DIm 
(a'F^-t^n) 
a 4 Pi^-u 4 PiH 
z 8 G§^-ft 8 Gs^? 
a 4 F 2 >i-P*Fi>i 
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(1) 


(2) 

XairA 


(3) 

Int. 
arc 


(4) 

Temp, 
class 


(5) 
rvftccm-i 


(6) 

Term 
combinations 


(7) 


($) 


Ref. 


Zeeman effect 


Observed 


Computed 


8 
4 
4 

8 

6 


2949. 09 
2946. 54 
2944. 76 

2943. 84 

2943. 197 


1 
15 
10ft 

12ft 

80r 


IV A 
II 
IV 

IV 

II 


33898.87 
33928. 21 
33948. 71 

33959. 32 

33966. 76 


a*Pi^-w*P2H 
/ a'Pox-w'PiK 

\(26G.^-ft 6 G^) 






6 

8 
4 
8 
8 


2942. 354 
2942. 33 
2942. 02 
2941. 11 
2939. 26 


10 
10 
tr 

1 
2ft 


I 

I 
III A 
III A 

V 


33976. 49 
33976. 74 
33980. 32 
33990. 83 
34012. 22 


a 4 F2^— w 4 DIjh 






8 
8 

6 

6 
8 


2938. 67 
2938. 30 

2937. 696 

2935. 880 
2934. 72 


6 
6ft 

15 

15 
20ft 


II 
IV 

I 

I 

IV 


34019. 04 
34023. 32 

34030. 35 

34051.41 
34064. 82 


a<FiH-l° 

z 6 Gfo— h 6 Qz}i 
j a i F2x-v i F2x 
\ a<Fix-0 4 Ffo 

a<F»<-r*FiH 






5 
5 
8 
8 
4 


2934. 646 
2933. 234 
2930. 89 
2928. 74 
2928. 62 


2 

3/i 

15/i 

1ft 

2 


III A 

IV 

IV 

IV 

IV 


34065. 72 
34082. 12 
34109. 32 
34134. 47 
34135. 87 


a 4 Fij4— w*T>2x 

2 6 G3K — ft 6 G2tf 

z 6 Gfo-ft 6 G 8 tf 

z6G2X-ft fl Gltf 






6 
5 
6 
8 
6 


2927. 646 
2926. 258 
2925. 880 
2924. 92 
2923. 627 


10ft 
12 

4 

5/i 
70Ra 


IV 
I 
III A 
IV 

II 


34147. 17 
34163. 37 
34167. 78 
34179. 04 
34194. 11 


a<F 3 H-f/ 2 r>2H 
z 6 Gfo-ft 6 G3>* 






8 
5 
6 
8 
5 


2923. 41 
2922. 715 
2922. 582 
2921. 18 
2919. 931 


2/i 

5ft 

4 

6/i 

6 


V 
IV 
III A 
IV 
III A 


34196. 69 
34204. 78 
34206. 34 
34222. 78 
34237. 39 


z6G2^-ft 8 G2^ 

a 4 F.^-i;*Ffo 
z6Gfo-ft6Gi* 
a 4 F2M-fl 4 F§tf 






4 
4 

4 

4 

6 


2917.94 
2917. 52 

2916. 00 

2915. 33 

2914. 924 


8 
4 

8 

10 

bORa 


IV 
IV 

IV 

II 

II 


34260. 78 
34265. 70 

34283. 56 f 

34291. 44 

34296. 2l| 


a*G4x-r2GZH 

a 2 G3^-r 3 G3H 

(z6G5>*-ft 6 G 8 H) 
gHF 2 >*-S/ 2 Dix 
a*F3j*— *> 4 D2H 

(zeGtx-ftoGs*) 

(ZSG°1X-WG2H) 






8 
6 
5 
6 
6 


2914. 43 
d2914.299 
d2910. 435 
2906. 134 
2904. 126 


2/i 
2/i 
5? 

40r 

20 


IV 
IV 
II A 
II 
II 


34302. 03 
34303. 55 
34349. 09 
34399. 92 
34423. 71 


z8G2H-ft fi G 3 H 

Z«G3H-ft 6 G4H 

a 4 F 2 ^-j/ 2 D2^ 
a 4 F 2 K-*> 4 DiH 
a 4 F3>*— y 4 DiH 






6 

8 
6 
6 
6 


2903. 700 
2900. 86 
2899. 602 
2899. 207 
2898. 822 


12 

bH 
30 
20 

5 


II 
IV 

II 

II 
III A 


34428. 75 
34462. 44 
34477. 40 
34482. 11 
34486. 69 


a 4 Fi^-|/ 2 DiH 

a 4 Fi^-y 4 Do^ 
a 4 F2^— 4 D2>$ 
c^F^-^D^ 






8 
6 

8 


2895. 16 
2894. 583 
2893.47 


4ft 

8 
4ft 


V 
III 
IV 


34530. 27 
34537. 19 
34550. 43 


a 4 FiH-0 4 Dfo 
a 4 D3>*-s 4 Ffo 






5 
5 


2891. 977 
2891.430 


2ft 
2ft 


IV 
IV 


34568. 3l{ 
34574. 85 


a 4 D2^— s 4 F!^ 
a 4 D*-s 4 Ffo 
a 4 DiH-s 4 Ffo 






8 
6 
6 
6 
6 


2890. 56 
2888. 523 
2887. 707 
2873. 378 
2870. 575 


bH 
2 
2 
2 
35r 


IV 

III A 
III A 

II 


34585. 26 
34609. 64 
34619. 43 
34792. 06 
34826. 04 


a 4 F2^— P 4 Dita 
a 4 Fi^-0 4 D2>$ 
a 4 P2H-p 4 D2H 
a*FiH-u*DiM 






4 

6 
6 
6 



2870. 04 

2869. 484 
2868. 130 
2866. 971 
2866. 620 


5 

3 

20 
10 
15 


IV 

IV 
IV 
IV 
IV 


34832. 52| 

34839. 27 
34855. 71 
34869. 82 
34874. 07 


a 4 D2H— <? 4 D2^ 
a 4 Di^— <7 4 DiH 
a 4 D 3 H-(7 4 I>3H 
am 5H -x 2 Ux 
a 4 D3>i-w 4 Pfo 
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(1) 


(2) 

XairA 


(3) 

Int. 
arc 


(4) 

Temp, 
class 


(5) 

J'vacCm"" 1 


(6) 

Term 
combinations 


(7) 


(8) 


Ref. 


Zeeman effect 


Observed 


Computed 


6 
S 
6 
6 
5 


2866. 447 
2864. 386 
2863. 076 
2862. 418 
2861. 677 


20 
30r 
12 
10 

1 


IV 
II 
IV 
IV 
IV 


34876. 19 
34901. 27 
34917. 25 
34925. 28 
34934. 31 


a 4 P2H-P 4 D3}* 






6 

6 
6 
6 
6 


2859. 997 
2859. 001 
2858. 787 
2857. 972 
2855. 739 


25 

Ah 
10 
20 

2 


II 

IV 
IV 
IV 
IV 


34954. 84 
34967. 00 
34969. 63 
34979. 59 
35006. 95 


a 4 F 2 H-« 4 Di^ 

a<Po^-?) 4 DnH 
a 4 PiH-p 4 E>2^ 






6 
6 


2855. 518 
2855. 252 


6 
20 


IV 

II 


35009. 65 
35012. 91 


a*Fiy 3 -u<~Dox 






6 

4 

6 


2854.057 

2853. 82 
2853. 579 


ih 

2h 
2 


IV 

IV 
V 


35027.57 

35030.44 
35033. 88 


a*Do^-w 4 PoK 

a2P»*-«H 






6 
6 
5 
5 
6 


2852. 899 
2851. 784 
2849. 197 
2849. 086 
2848. 807 


25 
20 
15 
4 
15 


IV 

II 
II 

II 


35041. 80 
35055. 49 
35087. 32 
35088. 69 
35092. 11 


a2PiH-» ? S§K 
a*F3^— w 4 D3H 
a*F2>*— u^DbA 

a 4 FiH— M 4 Du4 






6 
4 
4 
4 
6 


2846. 600 
2844. 92 
2839. 43 
2838. 06 
2836. 714 


20 
2 
4 
5 
3 


IV 
IV 
IV 

III 

IV 


35120.01 
35140. 12 
35208. 05 
35225. 03 
35241. 72 


a2D2]4-J 2 D^ 

a 4 Fi^-w 4 D2H 
a 4 F2>*-u 4 D3K 






6 
4 
6 
6 
6 


2835. 660 
2834. 88 
2815. 994 
2799. 229 
2798. 526 


5 
3 
6ft 

3 
2 


V 
V 
V 


35254. 82 
35264. 54 
35501. 02 
35713.61 
35722. 57 


a6D 2 >*-w 2 F3H? 






4 
4 
4 
6 
4 


2788. 16 
2785. 66 
2785. 52 
2785. 216 
2783. 76 


2 

10 
8 
3 

7 


V 
IV 
IV 

IV 


35855.41 

35887. 57 
35889.37 
35893. 28 
35912. 06 


a2Fix-l*I>2X 
a*Fox-t 2 F>hi 






6 

4 

6 

8 
4 


2778. 058 

^2777. 70 
2777. 157 
2776. 67 
2776. 47 


4 

8A 
5 

2h 
Gh 


IV 
IV 

V 

IV 


35985. 77 

35990.41 
35997.43 
36003. 73 
36006. 35 


fc 4 D 3 H-2> 4 D3^? 
U 4 F 4 K-J 2 Gfo? 






6 

4 

4 
4 
4 


2775. 911 

2774. 61 

2773. 66 
2770. 94 
2768. 93 


2 

3 

8 

2d 

6 


IV 

IV 
IV 
IV 


30013. 59 
36038. 24 
36042. 79 
36078. 16 
36104. 34 


a 4 P2H-o 4 r>2>* 
ra 4 D2^-:P 4 D2H 
\a 4 Di^-p 4 Do^ 
aiQ iya -s^Flyi 
o 4 Di^-n 4 DiH 
a2G 3 *-s 2 F2H 






4 
4 
4 
1 

1 


2768. 30 
2766. 10 
2757. 75 
2755. 653 
2753. 084 


3 
1 
2 

(10) 
(8) 


IV 
V 
V 
V 
V 


36112. 56 
36141. 27 
36250. 79 
36278. 34 
36312. 19 


c 4 P 2 h— o 4 D§h 
a 4 D^-p 4 DiH 
a 2 G 3>i -s 2 F^ 






1 
1 
1 
1 
1 


''2747. 534 
2738. 075 
2733. 334 
2731. 518 
2731. 347 


(6) 
5 

(8) 

(20A?) 
(80r?) 


III 

IV 
IV 
IV 


36385. 54 
36511. 22 
36574. 55 
36598. 86 
36601. 16 


a 4 F 4 H-w 4 G5>* 
a 2 G 4 ^-s 2 H? H 
a 4 F3x-w 4 G2K 

a 2 G4H-s 2 H5H 






1 
1 

1 
1 
1 


2729. 807 
2729. 120 
2727. 440 
2727. 124 
2725. 062 


2 
2 

1 
1 
4 




36621. 80 
36631. 02 
36653. 58 
56657. 83 
36685. 57 


a'F^-^Gfo 
a 4 D^-g 4 F2K 
a 4 DoH-<7 4 F?H 
aiFix-ymix 
a 4 FjH— w*Cxlyi 
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Table 1. — Arc spectrum of vanadium (Vi) — Continued 



(i) 



Ref. 



(2) 



Xair A 



2723. 925 
2722. 560 
2721. 139 
2717.433 
2716. 689 

2715. 025 
2712.217 
2707. 589 
2703. 904 
2701.266 

2700. 506 
2700. 046 
2699. 12 

2698. 724 

2697. 744 

2696. 996 
2690. 760 
2696. 376 
2696. 222 
2695. 235 

2694. 102 
2693.918 
2693. 00 
2689. 350 
2689. 114 

2688. 942 
(2688. 719 
26S8. 55 
2687. 408 
2687. 001 

2686. 512 

2686. 356 
2685. 843 



^2685. 14 

2685. 018 
•(2883.092 

2682. 682 
26S1. 17 
2680. 939 

2679. 707 
2678. 878 
2678. 674 
2677. 472 
2677. 117 

2676. 636 
2675. 977 



2671. 669 

2670. 918 

2668. 894 
2665. 958 
2661. 424 
2657. 708 
2656. 55 

2656. 224 
2654. 005 
2653. 824 

2652. 919 
2651. 896 



(3) 


(4) 


Int. 
arc 


Temp, 
class 


2 

(60r) 
(20) 

3 

3 


IV 
IV 


(7) 
4 
3 


V 


(7) 


IV 


1 
4 

(20) 


IV 


(40) 


IV 


(50r?) 


IV 


(40r?) 
(6) 

1 
(5) 
4 


IV 
IV 

V 


3 
6 
2 
2 
3 




4 

(60) 

1 


VE 


5 
1 




(10) 


III 


9 
4 




4 




(15) 


III 


(80) 


V E 


2 




5 

10 
(5) 

1 
(4) 


III 
III 


3 

4 




(8) 


III 


(10) 
(7) 


III 
III 


3 

(20) 
(70R) 
5 
10 


III 
III 


(60R) 

2 
(25) 
(20) 
(50R) 


III 

IV 
IV 

III 



(5) 



acem-i 



38700. 88 
36719. 28 
36738. 45 
36788. 56 
36798. 63 

36821. 18 
36859. 30 
36922. 30 
36972. 61 
37008. 72 

37019. 13 
37025. 44 

37038. 14 

37043. 58 
37057. 03 

37067.31 
37070. 55 
37075. 83 
37077. 95 
37091. 53 

37107. 12 
37109.66 
37122.31 

37172.69 
37175.95 

37178. 33 
17181. 41) 

37183. 75 
37199. 55 
37205. 18 



37214.11 

37221. 22 

37225. 77 

37230. 96 

37232. 66 
37259. 38 
37265. 08 
27236. 09 
37239. 30 

37306. 45 
37317. 99 
37320. 83 
37337. 59 
37312. 54 

37349. 25 
37358. 44 



37418. 68 
37429. 20 

37457. 58 
37498. 83 
37562. 71 
37615. 23 
37631. 62 

37636. 24 
37667. 71 
37670. 28 
37683. 12 
37697. 66 



(6) 



Term 
combinations 



a*F 2 y 3 -xmx 



a 4 F 4 H-w 2 E§H 
a i D 3 y i -p*F°2^ 



aiQix-qtQbi 

aKhx-qHKx 
a*Dtx-p*F\x 
a*Dtx-PFlH 

a 4 F«tf— v*GIa 



a i D 2 x-P il F°2x 
a A Dzy 2 — o k Dlx 
a«DiH-p 4 Ffx 
a 4 D 3 i*-p 4 F4H 

«*DjH-t 2 Pfo 

(a*D iH -pmx) 

a*D 2 H-o 4 Dt^ 

f a*F4H-9*Qhi 

[(a 4 D 1M -p 4 F!«) 

« 4 PiH-* 4 PJh 

a*D3y 2 —o*Dv4 
a*PiK-PP!M 

a*Pix-t*P'u4 
o 4 Dijj(— o*Dom 

a 4 F3H-y 4 Gr§^ 
(a 4 DjH-o 4 D!«) 
ff s a 3 H-ff*a?H 

a 4 Dij^— o 4 Df^ 
cJDx— o 4 Dqx 

a*F H -my, 
4 PH-< 4 Pfu 

a 4 F 3 H-^ 4 'j5^ 
a*F2H—w2FvA 
a*Fix~w 2 Fhi 

a 4 D^-o 4 Df^ 
a 4 D2x—o*Dix 
fa*F2A~ v^Qlx 
[a 4 DiH— o 4 D2H 

a 4 F2H— v^Gix 
a i Fzx-wt~D2y i 

a 4 FiH-w?2DI^ 
a i Fxx-v*G°2x 
a 4 F 4 x-* 4 D.3H 
a 4 F 2 >u-w 2 D2^ 



a*F3y 2 -V>Dzy 2 
a 4 F 4 H~a: 2 H^ 
o 2 H4H-P 2 G^ 

a 4 F 2 H-f 4 DiH 



(7) 



(8) 



Zecman e fleet 



Observed 



Computed 
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Table 1. — Arc spectrum of vanadium (Vi) — Continued 


(i) 
Ref. 

1 
l 
l 
l 
l 


(2) 

Xair A 


(3) 

Int. 
arc 


(4) 

Temp, 
class 


(5) 

PvacCm- 1 


(6) 

Term 
combinations 


(7) 


(8) 


Zeeman effect 


Observed 


Computed 


<<2650. 608 
2648. 891 
2647. 710 
2645. 990 
2645. 343 


3 
6 
(40R) 
2 
5 


III 


37715. 98 
37740. 42 
37757. 26 
37781. 80 
37791. 04 


a'Fi^-^Dfo 
a6Di^-s*Di^? 






l 
l 
l 
l 
1 


2645. 256 
2644. 690 
2643. 19 
2643. 14 
2642. 289 


(10) 
1 
5 

(5) 
(4) 


III 

III 
III 


37792. 28 
37800. 37 
37821. 82 
37822. 53 
37834. 71 


a*F 3 x-xmix 

atFvA-Wlx 
a*F lH -t*D\x 






l 
l 
l 
l 
l 


2640. 684 
2640. 267 
'2637. 222 
2634. 864 
2633. 588 


(6) 

(7) 

(20H) 

4 


}m 

III 


/37857. 71 
\37863. 69 
37907. 40 
37941. 33 
37959. 71 


a 4 Fi^-**D2H 






1 
l 
1 
1 

l 


2632. 398 
2632. 300 
2629. 094 
2620. 284 
2618. 908 


2 

(2) 

5 

(20) 

5 


III 
III 


37976. 87 
37978. 28 
38024. 59 
38152. 43 
38172. 47 


a<F4K-«*GlH 

a«F 2 H-*«D3tf 

06D1H-W2D2M 






8 

8 
1 
1 
1 


2614. 90 
2611. 75 
2611. 255 
2611. 031 
2610. 891 


2 

1 

8 

1? 

6 


III 
III 


38230. 98 
38277. 09 
38284. 34 
38287. 62 
38289. 68 


a 4 D 2 ^-^Pfo 

a 4 F 3 H-w2G3H 
a«DaH-* 4 P5* 






1 
1 
1 
1 

1 


2607. 752 
2607. 12 
2605. 084 
2604. 294 
2603. 932 


(10) 
7 
4 
5 
1 


III 


38335. 76 
38345. 06 
38375. 02 
38386. 66 
38392. 00 


a*D lH -HFfa 
8<DiK-PPfe 

aiF>xx-VFU 






8 

1 
1 
1 
1 


2602. 7 
2600. 70S 
2600. 01 
2586. 242 
2577. 292 


1 
5 

2 

5ft 
(20r?) 


III 

III 


38410. 17 
38438. 26 
38449. 91 
38654. 58 
38788. 81 


a 4 DoH-^Pi^ 
a 4 Do>*-/<Pitf 

a«F4K-u«Ffci 






1 
1 
1 
1 

1 


2574. 866 
2574. 020 
2570. 268 
2568. 376 

2564. 817 


3ft 

(5022) 
4ft 
30ft 

(40r?) 


III 
III 


38825. 35 
38838. 11 
38894. 80 
38923. 45 

38977. 46 


8<F4H-tt<Ffa 

/a*F 3 M-w 4 F2%* 






1 

1 
1 
1 


2564. 348 
2564. 228 
2562. 125 
2558. 893 
2556. 815 


(20/1) 
(602?) 
(15) 
(6) 


}in 

III 
III 
III 


/389S4. 59 
138986. 42 
39018. 41 
39067. 69 
39099. 44 


a 4 F 3 H-tt 4 F3H 
a*F3 H -u*FlH 
a 4 F 3 H-w 4 P2M 






1 
1 
1 
1 
1 


2556. 016 
2554. 856 
2552. 648 
2549. 965 
2549. 834 


(9) 
(15) 
(50r) 
12 

4 

5 

1 

6 
(30r?) 
(20) 

7 


III 
III 
III 


39111. 66 
39129. 42 
39163. 26 
39204. 46 
39208. 48 


a*F2x-w*?'m 
a 4 F 2 H-w 4 F?H 
a*F2x-u i F$x 
a*F2>$— rtFlx 






1 
1 
1 

1 
1 


2547. 832 
2547. 073 
2545. 981 
2543. 723 
2541. 765 


III 

III 


39237. 28 
39248. 98 
39266. 78 
39300. 66 
39330. 93 


a 4 FiK-w*PoM 
a<Fi H -w<Pf M 
a 4 Fi,^— u*F\)4 
fi<Fi>i-w 4 F2M 






1 
1 
1 
1 
1 


2536. 932 
2535. 835 
2534. 825 
2534. 206 
2533. 800 


8 

1 
15ft 

3 
101 




39405. 86 
39422. 90 
39438. 61 
39448. 24 
39454. 56 


a 4 FiK-w 4 P^? 
a 4 F4H-w 4 GsM? 






1 

1 
1 1 

1 
1 


2532. 280 
2531. 778 
2531. 20 
2530. 174 
2526.213 


5 
3 

4ft 

(8022) 

(10022) 


III 
III 


39478. 24 
39486. 07 
39495. 08 
39511. 10 
39573. 04 


aiFix-utQlx 
a*Fix-8*DSH 







Meggers] 
Russell J 



First Spectrum oj Vanadium 171 

Table 1. — Arc spectrum of vanadium (Vi) — Continued 



(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 




Zeeman effect 


Ref. 


Xair A 


Int. 
arc 


Temp, 
class 


^vaoCm-l 


Term 

combinations 






















Observed 


Computed 




2523. 505 


5ft 




39615. 51 










2522. 024 


1 




39638. 77 


a 4 F 3 ^-tt*G2^ 








2521. 615 


(3ft) 


III 


39645. 20 










2521. 512 


6/i 




39646. 82 










2520. 31 


10ft 




39665. 73 










2519. 622 


(100/2) 


III 


39676. 56 


/ a*Fzx-s*D°2}4 
\(a*Fz H -u*Glx) 








2517. 500 


8 




39710. 00 


a*F2x-x*Six 








2517. 142 


(80i?) 


III 


39715. 64 


aiFz H -u*G\x 








2515. 649 


6/1 




39739. 22 










2515. 145 


(30r) 


III 


39747. 18 


a*F 2 }*-0 2 Dta 








2514.41 


10/1 




39758. 79 










2514. 322 


15/» 




39760. 18 










2511. 940 


(lOOr) 


III 


39797. 88 


a<Fj^-s<Dta 








2511. 642 


(80r) 


III 


39802. 61 


a*F3,4— s^DIm 








2511. 182 


20/i 




39809. 90 










2510. 242 


(8) 


III 


39824. 80 


atFzx— u^Qlx 








2510. 18 


1 




39825. 79 


a*F^-w*H?H 








2508. 822 


5 




39847. 34 


a'Fi^-z'Sfo 








2507. 777 


(100/2) 


III 


39863. 95 


/ a*F 2 x-u*Ghi 

\0 4 F2^-S 4 D2^ 








250C.902 


15022 




39877. 86 


a«FiH-s 4 Dfo 








2506. 482 


6 




39884. 54 


a*FiH-v*D\x 








2505. 540 


(15) 


III 


39899. 54 


a*F4^-w*Hta 








2504. 382 


1 




39917. 98 


a 6 D2^— r*D^ 








2503. 912 


2 




39925.47 


a<>D3H-23K 








2503. 300 


(50r) 


III 


39935. 24 


a'FiK-s'Df* 








2501. 608 


(60/2) 


III 


39962. 25 


a*Fij.i-w*G2H 








2500. 382 


5 




39981. 84 


a 4 F2>*-tf 2 D2H 








2499. 959 


8 




39988. 60 


a*F2H-« 4 D:ta 








2499.778 


2 




39991. 50 


a*F3H— w 4 H§h 








2499. 244 


(12) 


III 


40000. 05 


a 4 HiH-« 4 D2H 








2499. 094 


15 




40002. 44 


a*Fzx-u 2 T>°2>A 








2498. 232 


(20/i) 


III 


40016. 25 


aiFix-vtFzx 








2498. 024 


(10ft) 


III 


40019.58 










2497. 655 


tt 




40025. 49 


a 6 D2>*-r<DStf 








2497. 099 


2 




40034. 40 


aWix-vm* 








2495. 787 


20 




40055. 44 


a 4 F3>*-w*H4H 








2491. 815 


2 




40119. 29 


a*FiH-tf 2 D^ 








2489. 13 


4/1 




40162. 56 


a»D4H— w6D|jvs? 








2488. 737 


4ft 




40168. 90 


aiDzx-wtDlyil 








2488. 203 


5 




40177. 52 


a*F2K— w*Hlx 








2487. 528 


10 




40188. 43 


a 4 F2>*— u 2 D2H 








2483. 636 


(7/0 


III 


40251. 40 










2482. 864 


2 




40263. 91 


a 4 F 3 >*-tf 2 F3^ 








2482. 711 


(15/1) 


III 


40266. 39 










2482. 115 


(20/1) 


III 


40276. 06 


a6D3^-w 8 D§H? 








2481. 28 


3ft 




40289. 61 










2481. 11 


10ft 




40292. 37 










2480. 606 


(30/i) 


III 


40300. 56 


a*Diii— w^Dfo? 








2478. 97 


5ft 




40327. 15 


a6Di^-w«D2>i? 








2476. 510 


8ft 




40367. 21 


a6D 2 ^-^ 6 D3^? 








2475. 178 


10 




40388. 93 










2473. 652 


5ft 




40413.84 


aiDzx-wSDlxt 








2473. 527 


6 




40415. 89 










2471.443 


10 




40449. 96 


a*F2x-v 2 FlH 








2468. 138 


3 




40504. 13 










2465. 664 


10ft 




40544. 76 










2464. 953 


2 




40556. 46 


a*F2K-w 2 ?\K 








2445. 224 


3 




40883. 66 


atF^-mix 








2441. 892 


(30) 


III 


40939. 44 


a^Fix-HFlx} 








2441. 352 


(15) 


III 


40948.49 


a*F iH -vmix 








2439. 102 


(50r) 


III 


40986. 26 


a,tFix-t 2 G\H 








2435. 518 


(100/2) 


III 


41046. 57 


aiFM-VFlx 








2432. 014 


(25r?) 


III 


41105. 71 


a*F iH -t*F'2x 








2431. 940 


20r? 




41106. 96 


a*Fix-vmiyi 








2431. 568 


10 




41113. 24 


a*F 3H -mi H 
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Table 1. — Arc spectrum of vanadium (Vi) — Continued 


(l) 


(2) 

X air A 


(3) 

Int. 
arc 


(4) 

Temp, 
class 


(5) 
j'vacCm- 1 


(6) 

Term 
combinations 


(7) 


(8) 


Ref. 


Zeeman effect 


Observed 


Computed 


1 
1 

1 
1 
1 


2428. 269 
2427. 735 
2420. 126 
2423. 370 
2421. 976 


(10012) 

20 

15 

40r? 
(140/2) 


III 
III 


41169. 09 
41178.15 
41205. 46 
41252. 31 
41276. 05 


a*Fzx-vmiy 2 
a*Fzx-tmx 


* 




1 
1 
1 
1 
1 


2421. 058 
2420. 614 
2420. 221 
2420. 115 
2418.738 


(1207?) 

3 

8 

(10072) 

15 


III 
III 


41291. 70 
41299. 28 
41305. 98 
41307. 79 
41331.31 


a*F 2 x-PGzx 

aiF^-VGlK 
a*FsK— * 4 G§h 






1 
1 
1 

1 
1 


2417. 351 
2416. 748 
2415. 326 
2413. 031 
2412. 686 


(10072) 

(15072) 

(11072) 

(6072) 

(8072) 


III 
III 
111 
111 
111 


41355. 02 
41365. 34 
41389. 69 
41429. 05 
41434. 97 


a*F2K-t i Ffa 
a«F 4 H-* 4 G5M 
a*FiH-*«Ffo 
a4Fm-t*F°2x 
a*Fzx-t*GvA 






1 
1 

1 
1 

1 


2411. 590 
2410. 768 
2409. 721 
2407.900 
2407. 517 


5ft 
2 
7 
(40/2) 
5 


111 


41453. 80 

41467. 94 

41485. 95 
41517. 32 
41523. 93 


a*FM-umx 
a 4 F 2 ,^-^G2H 






1 
1 
1 
1 

1 


2407. 389 
2406. 748 
2405. 733 
2405. 494 
2405. 245 


2 
(5072) 

6 

8 
10ft 


III 


41526. 14 
41537. 20 
41554. 72 
41558. 85 

41563. 15 


a*Fix-um°m 
a«F 8 4-<«GSn 

a*T)ix-x*FlyJ 






1 
1 
1 
1 
1 


2404. 544 
2403. 362 
2403. 029 
2401. 901 
2401. 555 


5ft 
5ft 
10ft 

(6072) 

1 


IV 


41575. 26 
41595. 71 
41601.47 
41621.01 
41627. 00 


0«D4«-^F3H? 

a*Fv4-t*GbA 
a*Fzyi— u^Ffe 






1 
1 
1 
1 
1 


2401.450 
2399. 954 
2398. 877 
2398. 697 
2398. 277 


3 

(5072) 
4 

10ft 
20/i 


IV 


41628. 83 
41654. 77 
41673. 47 
41676. 60 
41683.89 


a*F]H-* 4 G2H 
a2G 4 H-P 2 G3H 
a6D 3 >*-:r 6 Pfo? 
a 4 F 4 H-2§H 






1 


2398. 134 


20 




41686.38 


a 4 F»H—0*P§tf 






1 

1 

1 
1 


2397. 775 

2397.496 
2396. 706 
2396. 492 


40ft 

4 
8 
15ft 




41692. 62 

41697.48 
41711. 22 
41714. 94 


ra*F4H-r<D§^ 
la6Dij*-z6FiH? 
a*Fz H -umx 
a 4 F 2 }i-^PiH 
atDzx-tfFSx? 






1 

1 
1 
1 
1 


2396. 0S9 
2395. 429 
2395. 104 
2394. 270 
2394. 152 


1 

10ft 
30ft 
10 
2 




41721. 96 
41733.45 
41739. 11 
41753. 65 
41755. 71 


a^DxA-tmA 
oODh-x«F!h? 
a 8 D 2 ^-J 6 F2K? 
a 6 D 4 4— s*Gl)i 
aiFzA-vtmx 






1 


2392. 898 


40ft 




41777.59 


a«D 4 K-:r«F!H 

4^? 
a 6 D 3 >s-s 4 G4^ 

fa6D 2 H-z 6 *lH? 

la«DiH-zflF§K? 
a*F 2 y 3 -umy a 
a 4 F 3 H-KD2K 






1 

1 

1 
1 


2392. 00 

2391. 268 

2390. 868 
2390. 774 


1 

30ft 

4 
30 




41793. 27 

41806. 07 

41813. 06 
41814. 70 






1 
1 
1 

1 
1 


2388. 910 
2388. 084 
2387. 780 
2387. 475 
2386. 956 


40 
35 
8 
5 
40 




41847. 33 
41861.80 
41867. 13 
41872. 48 
41881. 58 


a2G4H-P 2 Gfo 
a i F2X-r i Dhi 

a*F 2 >$-tf 4 P2}$ 
^Gza-P 2 Gza 






1 
1 
1 

1 
1 


2386.409 
2385. 14 
2384. 64 
2384. 286 
2383. 038 


20ft 
2ft 
5 

20 
3 




41891. 18 
41913.47 
41922. 25 
41928. 48 
41950. 43 


aSDvi-xtFixt 
a*FzA-2ly, 
a<FiK— r«D|H 
a 4 FiH-r*Dfo 
a*Fi>*-u 2 F2K 
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Ref. 



(2) 

Xair A 


(3) 

Int. 
arc 


(4) 

Temp, 
class 


(5) 

J'vaoCm- 1 


(6) 

Term 
combinations 


(7) 


(8) 


Zeeman effeot 
















Observed 


Computed 


2380. 266 
2380. 178 
2378. 262 
2377. 083 
2372. 43 


8 
5 
4 
3 
1? 




41999. 28 

42000. 83 
42034. 67 
42055. 52 
42137. 99 


a*Fix-r*T>ix 
a 4 F2^-r 4 D2>* 

atFix-rtDhA 






2370. 00 
2355.441 
2347. 026 
2340. 479 
2339. 673 


1? 
1 
10 

(50 r) 
20 


IV 


42181.19 
42441.89 
42594. 05 
42713.19 
42727. 90 


a 4 F2K-^ 2 Pi« 
a G DoH-p 4 DiH 
a*F 4 K-s 4 F3^ 
a<F 4 K-* 4 Fij* 
a*F3K— s 4 F2H 






2334. 434 
2333. 33 
2329. 529 
2327. 970 
2325. 873 


40 r 

20 

30 

10 

30 




42823. 78 
42844. 04 
42913.94 
42942. 68 
42981. 39 


a 4 F 3 >s— s 4 F3><i 
a 4 F 2 ^-s 4 F?H 

a 4 F 3 H-s 4 Ffo 
a 4 Fi>s-s 4 Ffo 






2324. 748 
2324. 347 
2324. 189 
2322. 096 
2321. 072 


40 
6 
10 
15 
5 




43002. 19 
43009. 01 
43012.53 
43051. 30 
43070. 29 


a 4 F4H-g 4 D3>* 
a 4 Fan— HFIh 

«2D 2 H-s 2 Pi>s? 






2320. 156 
2316.751 
2315. 634 
2314.691 
2312. 531 


25 
25 
30 
20 
10 




43087. 29 
43150.61 
43171.43 
43189. 01 
43229. 34 


a 4 F 3 ^-? 4 D2H 
a*FjK-ff*Di« 
a2DiH-s 2 Po>s? 






2312.410 
2311.465 
2310. 958 
2310. 180 
2308. 287 


8 
30 

5 
20 
15 




43231. 61 
43249. 28 
43258. 77 
43273. 33 
43308. 82 


a 4 F 3 >i-g 4 D3^ 
a 4 Fi^-5 4 Do>* 

a 4 F2K— Q*DIh 
a 4 FiH-(Z 4 Di>* 






2307. 66 
2304. 349 
2302. 87 
2302. 531 
2299. 544 


1? 
4 
1 
4 
3 




43320. 59 
43382. 83 
43410.68 
43417.08 
43473. 47 


a*Fix-tmx 

a 4 Fij^— </ 4 D2>* 
a«F2tf— g 4 Dfo? 
a*F 4 K-;r8F§K? 






2299. 337 

2295. 414 

2293. 243 
2291. 527 

2290. 263 


5 

4 

2 
10 

2 




43477. 38 

43551.68 

43592. 90 
43625. 54 

43649. 62 


fa 4 F 3 >i-* 2 F2H 

\a 4 F4^-» 4 GS^? 

a 4 F 4 >*-* 2 Il4* 

a<F4K-s 4 G5>* 

[ a*FtH-X*FlH, 

la<\Do>i-o 4 D?x? 






2286. 581 
2284. 982 
2284. 494 
2283. 382 
2279. 92 


8 
3 

20 
10 
4 




43719. 90 
43750. 49 
43759. 84 
43781. 14 
43847. 62 


atPix-stPoxl 
a 4 F3>*-s 4 G4>* 






2279. 152 
2276. 889 
2276. 661 
2275.475 
2272. 048 


4 
6 
3 
3 
4 




43862. 39 
43905. 98 
43910. 38 
43933. 26 
43999. 51 


a 4 F2H— s*Qhi 
a 4 F2«-s 4 G§^ 

a 4 F4H-s 2 G4>4 
a 2p H _ 5 2P5 H? 






'2264. 39 
2263. 17 
'2258. 805 
<*2256. 968 
2252. 681 


30? Fe? 

1 

9 
50r 

5 




44148. 31 
44172. 11 
44251. 46 
44293.48 
44377. 76 


a 4 F4^-p 4 D§H 
a*F m s*Glx 

a 4 F 3 *-p 4 D2H 
a 4 F 3 «-p 4 D3H 






2250. 672 
2247. 520 
2240. 204 
2245. 756 
2243. 742 


30r? 

9 

1 
30 

tt 




44417. 37 
44479. 66 
44505. 71 
44514. 59 
44554. 54 


a<F 2 H-P 4 I>iH 
a*F2x-p*T>°2x 
a*Fix-r*F ? ix 
a*Fix-p*~Dox 
a<FiH-p 4 D!>i 
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(i) 


(2) 

Xair A 


(3) 

Int. 
arc 


(4) 

Temp, 
class 


(5) 

PvacCm-" 1 


(6) 

Term' 
combinations 


(7) 


(8) 


Ref. 


Zeeman effect 




Observed 


Computed 




2243. 258 
2242. 614 
2241. 846 
2241. 213 
2240. 302 


6 

5 

40r 

7 
2 




44564. 16 
44576. 95 
44592. 21 
44604. 81 
44622. 95 


a*Fix-riFU 
aiFw-qiFlx 








2237. 228 
2234. 680 
2232. 252 
2231.412 
2230. 362 


50r 
10 

8 

30 
20 




44684. 26 
44735. 20 
44783. 85 
44800. 71 
44821. 80 


a 4 F4H-<7 4 F!>* 
a<F3H-r*F§^ 
aiFzx-qtFix 

a*FsH-r«FSK 








<*2229. 734 

2228. 835 
2227. 398 

2225. 787 

2225. 422 


25r? 
15 
3 

10 

30 




44834. 42 
44852. 51 
44881. 44 

44913. 92 

44921. 29 


a*Fzx-qiFlx 
a 4 F 3 >s-r 2 G3H 

(aiFM-qiFlH 

\a*F2>*-r 4 F2H 

a4F 2 H-r*F3H 








2225. 029 
2223. 014 
2222. 834 
2220. 450 
2219. 652 


8 

20 
15 
3 
3 




44929. 42 
44969. 94 
44973. 58 
45021. 86 
45038. 04 


a*F2y 2 -q i Flx 
a i F2X—q i F2x 
a 4 Fi>*-r 4 Fi^ 
a 4 F 2 >*-w 2 Pi^ 
aiFzx-r 2 Gix 








2218. 238 
2216. 666 
2216. 245 
2216. 054 
2213. 692 


25r 
10 

4 

3 
10 




45066. 75 
45098. 71 
45107. 27 
45111.16 
45159. 29 


a<FiK-g*Fta 
a 4 FiK-g<F2* 
a*FiH-w 3 Pi« 








2211. 350 
2210. 878 
2207. 976 
2204. 930 
2203. 658 


3 
5 
3 

12 
4 




45207. 11 
45216. 76 
45276. 18 
45338. 72 
45364. 89 


a*F4^-p 4 F§^ 

a^Fm-p^Flx 
a*F3^— p 4 FI^ 








2202. 724 
2200. 174 
2196. 56 
2196. 40 
2196. 29 


60r 
15 

2? 
40r? 

5 




45384. 13 
45436. 72 
45511.47 
45514. 78 
45517. 06 


C 4 F4H-0 4 D33^ 

a*FzH-p*Flx 
c 4 F 2 ^-p 4 Fi^ 
a 4 F3>$— a 4 D|^ 
a*F 2 x-VFix 








2194. 65 
2193. 82 
2193. 47 
2191.65 

2191. 10 


10 
5 
6 
3 

30 




45551. 07 
45568. 30 
45575. 57 
45613. 42 

45624. 87 


a 4 F2j4-p 4 F2>s 
a 4 F 3 ^-p 4 FlH 

a 4 F3^— o 4 D§^ 
fo 4 F 2 H-o 4 DiM 
WFix-pmn) 


• 






2189.95 
2189. 68 
2188. 06 
2187. 95 
2187. 39 


6 

2? 

3? 
15 
10 




45648. 83 
45654. 45 
45688. 26 
45690. 55 
45702. 24 


a*Fi^-p*Fi^ 
a*Fix-tmx 
a*FiH-p<F2H 
a*Fi)4— r 4 GI}£ 
a*Fi^-o 4 Do^ 








2184. 53 
2182. 22 
2181.97 
2177. 24 
2177. 00 


2 
120R 

20 

10 
100R 




45762. 07 
45810. 50 
45815. 76 
45915. 27 
45920. 33 


a 4 Fi^-o 4 Di^ 
a 4 F4>*— HGfo 
a 4 F 3 ^-r 4 G3H 
a 4 F2^-r 4 G2M 
a 4 F 3 >*-r 4 G5^ 








2173. 15 
2172. 75 
2170. 74 
2169. 85 
2164. 88 


80R 

7 

60R 
8 
5 




46001. 68 
46010. 14 
46052. 75 
46071. 63 
46177. 39 


a 4 F2K-r 4 GsK 
a 4 Fix-r*G2H 








2158. 12 
2147. 58 
2146. 64 
2138. 60 
2132. 89 


6 

5h 

3 

3 

4 




46322. 01 
46549. 33 
46569. 71 
46744. 77 
46869. 89 
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(1) 


(2) 

A»ir A 


(3) 

Int. 
arc 


(4) 

Temp, 
class 


(5) 

J^aoCm* 1 


(6) 

Term 
combinations 


(7) 


(8) 




Zeeman effect 


Ref. 


Observed 


Computed 


1 
1 

1 
1 
1 


2125. 83 
2106. 32 
2104. 56 
2102. 21 
2100. 75 


3 
3 
3 
3 
6 




47025. 53 
47461. 05 
47500. 75 
47553. 83 
47586. 88 


a'F^-o^Ffo 






1 

1 
1 
1 
1 


2100. 51 
2098. 50 
2097. 34 
2096. 16 
2095. 75 


8 
3ft 

7 
8 
8 




47592. 31 
47637. 89 
47664. 24 
47691. 07 
47700. 39 


a^Fix— o 4 F2H 
a*F 2 y 2 -o i Fix 






1 
1 
1 
1 
1 


2094. 70 
2092. 44 
2092. 30 
2091.29 
2090. 90 


25r? 
60r 
lOr 
20r 
5 




47724. 30 
47775. 84 
47779. 04 
47802. 11 
47811. 03 


a i Fta~o*Flyi 
a i F2x— o 4 F5« 






1 
1 

1 
1 
1 


2090. 64 
2089. 89 
2088. 56 
2086. 55 
2086. 31 


20r 
2ft 

15r? 
3 
8 - 




47816. 97 
47834. 13 
47864. 59 
47910. 69 
47916. 20 


a*F3x-o*F3>* 
a*F 3 x-q*Qlx 

a*Fix-o*F°2>i 






1 


2082. 49 


20r? 




48004. 08 


(a*F SH -o*Flx 
\a*F2x-o i FSx 























NOTES TO TABLE 1 

a=g for higher level calculated from this line. 

b= Observed and calculated Zeeman effects discordant. 

c=Fe masks V line. 

d= Blend with Vn line. 

e= Masked by Vn line. 

f=Ni masks V line. 

g= Zeeman effect changed by self-reversal. 

The total number of lines appearing in table 1 is 2,525; it includes 
all classified lines, and practically all unclassified lines since the latter 
are omitted only when they are suspected of molecular origin or rest 
on a single observer and have low intensity (2 or less). This list may, 
therefore, be regarded as a complete compilation of all data pertaining 
to spectral lines characteristic of neutral vanadium atoms, in the 
wave-length interval 2000 to 12000 A or, in other words, the entire 
range observable photographically with large-scale spectrographs in 
air. Since only 87 percent of the total number of lines are classified, 
this analysis, strictly speaking, is still incomplete. However, the 
main features of the Vi spectrum are now revealed, and further 
efforts at analysis are deemed unprofitable without considerable addi- 
tions to the observational material. 

2. TERMS OF THE Vi SPECTRUM 

The established terms of the Vi spectrum are collected in table 2 
in order of increasing magnitude beginning with the normal state 
a 4 F!^=0.00. Successive columns contain the electron configuration 
responsible for the term, term symbols, level values, level separations, 
or intervals, ^-values derived from observed Zeeman effects and 
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observed combinations. The total number of levels is 453, com- 
prising 148 terms. These numbers are divided among multiplicities 
as follows: 113 doublet levels or 60 terms; 219 quartet levels or 60 
terms; 118 sextet levels or 28 terms; 3 levels remaining unassigned to 
terms; and 10 terms lacking their full quota of levels. A large 
majority of the terms are regular, only 14 being wholly or partially 
inverted. Lande's interval rules are reasonably well obeyed, as is 
shown by the examples in table 3, but there are noteworthy excep- 
tions, such as z 4 H°, w 4 D°, v*F°, w 4 G°, z 4 H°,yG°, tf 4 G°, # 6 F, etc. 
In some cases (e. g., w 4 D°, ?; 4 F , w 4 P°), the deviations are apparently 
the result of perturbations also accounting for anomalous g values, 
but there are other cases of ^-sharing (e. g., 2 6 D°, 2 6 F°) unaccompanied 
by any marked distortion of intervals. 

Magnetic splitting factors (^-values) for 346 levels are entered in 
column (5) of table 2. These may readily be compared with Lande 
values by referring to the tables cited above [34] or to the paper [25] 
in which observed values of g, (/-sums and anomalies for Vi levels 
have been discussed in detail. 

All of the observed combinations of each term are indicated in the 
final column of table 2, which may serve to exhibit the combining 
properties in lieu of a diagram of transitions. The total number of 
multiplets is 634, the combinations of various types being as follows: 
doublet 174; quartet 210; sextet 52; doublet-quartet 156; quartet- 
sextet 34; and doublet-sextet 8. In addition, there are 10 combina- 
tions with the 3 miscellaneous odd levels, and 4 combinations in which 
the observed lines of Vi are believed to mask those of the multiplet 
in question. Combinations in parentheses have their lines masked. 

Table 2. — Terms of the Vi spectrum 



Electron 
config- 
uration 


Term 
symbol 


Level 


Differ- 
ence 


Observed 


Combinations 












/z<S°, z*P°, w*P°, p*P°, 2<D°, y«D°, z*D°, w<D°, 












v*D°, u*D°, t*D°, s<D°, ^D , q*D°, p*D°, o*D°, 












z*F°, y*F°,x*F°, w*F°, p*F°, w*F°, t*F°, s'F°, r<F°, 


dW 


a*F 3 > 2 ' 
a*F iH 


0.00 
137. 38 
323. 42 
553. 02 


137. 38 


0.40 
1.01 
1.20 
1.28 


q*F°, p«F*, o*F°, z*G°, y*G°, x*G°, w*G°, v*Q°, 
tt*G°, t*Q°, s*G°, r«G°, zm°, w*H.°, z 2 F°, w 2 F°, 




186.04 


V 2 F°, u 2 P°, t 2 F°, Z 2 D°, J/2D°, i2D°, w 2 T>°, v 2 B°, 




229. 60 


u 2 T>°, z 2 F°, y 2 F°, x 2 F°, w 2 F°, v 2 F°, u 2 F°, t 2 F°, 






z2Q°, y 2 G°, &Q°, v 2 G°, u 2 G°, t 2 G°, s 2 G°, r 2 G°, 












g 2 G°, zm°, ym°, xm°, vm°, um°, tm°, z«p°, 












ysp°, 2 6D°, 2/ 8 D°, i«D°, z«F°, ytF°, x«F°, z^G° f 
. 1°, 2°. 


d*sQB) 


a 6 DoH 
a 6 Di^ 

a 6 T>zH 
a 6 D43* 


2112. 32 
2153. 20 
2220. 13 
2311. 37 
2424. 89 


40.88 


3.29 
1.82 
1.61 
1.53 
1.52 


1 z 8 P°, 2/ 6 P°, z 6 P°, z 6 D°, i/ 6 D°, x 6 B°, w 6 B°, z 6 F°, y^F°, 




66.93 
91.24 
113. 52 


[ xSF°, z2S°, u 2 B°, w 2 F°, t 2 F°, z 2 G°, z*P°, j/<D°, 
f w*D°, t*D°, s*B°, r'D°, p*D°, o*D°, z*F°, y*F°, 
J x*F°,s*G°, 2°. 












fz*P°, y*F°, z*P°, w*P°, t>'P°, w*P°, *'P°, z*D°, i/*D°, 


d<s(»D) 


a*Do^ 


8412. 94 


63.26 
102. 32 
137. 20 


0.00 


x*B°, w*B°, »*D°, w*D°, t*B°, s*D°, HD°, <?*D°, 




a*Di H 


8476. 20 


1.19 


p*D°, o<D°, z<F°, y*F°, 2*F°, w*F°, v*F°, u*F°, 




a*D2H 


8578. 52 


1.35 


t*F°, s*F°, q*F°, p<F°, 0<G°, z 2 S°,x 2 S°, z 2 F°, ff>P°, 




a*D 3 ^ 


8715. 72 


1.39 


pp°, Z 2D°, y 2 B°, x 2 B°, w 2 B°, v 2 T>°, z 2 F°, y 2 F°, 












v 2 F°, z2G°, z 6 S°, z 6 P°, z«D°, y*B°, y«F°, 1°. 












(y*S°, x*S°, w*S°, z*P°, y*?°, x*F°, w*P°, p«P°, u*F°, 


dW 


a*PoH 


9544. 54 


92.42 

187. 62 


2.59 


*«P°. z<D°, y<D°, x*B°, w*B°, »«D°, t*T>°, s*T>°, 




a*Fm 


9636. 96 


1.70 


{ r*B°, g*D°, p*D°, o*D°, ^F°, w<F°, v*F°, u*F°, 




a*P 2 >« 


9824. 58 


1.55 


^F°, w2S°, v 2 F°, y 2 T>°, w 2 T>°, v 2 B°, z 2 F°, z 6 S°, 












I zap , 1°, 2°. 












x 2 ~D°, z 2 F°, y 2 F° } x 2 F°, w 2 F°, » 2 F°, w 2 F°, PF°, s*F°, 


d3«i 


a2G 3 >i 
aQhx 


10892. 50 
11100. 65 


208.15 


0.88 
1.13 


z2Q°, y2Q°, Z2G , w 2 G°, v 2 G°, u 2 G°, t 2 G°, s 2 G°, 
■ r*G°, q 2 G°, p 2 G°, z 2 U°, y 2 B.°, xm°, vm°, um°, 

*2H°, sm°, rm°, z 2 l°, t*T>°, v*F°, a;*F°, w*G°. 
( t*Q°, z'H°, yW°, xm°, z*I°, »6F°. 
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Electron 
config- 
uration 



Term 
symbol 



Level 



Differ- 
ence 



Observed 
g 



Combinations 



d3 S 2 

dW 

d*s(m) 

d*sOP) 

tfspVF) 

d«*(SG) 

dhp^F) 

d3sp(<>F) 

d«s(3P) 
d*s(m) 

d*s(*F) 

d* 
d»sp(»F) 






a2D 2 ^ 



a 4 H3H 
a 4 H 4 H 

a 4 H 6 H 

& 4 Po>s 
6<Pi^ 
6 4 P 2 >4 






6*Fi H 
6 4 F 2 ^ 
6 4 F 3 ^ 
6 4 F 4 « 



Z 6 G2^ 
2 6 G3H 

z«G^ 
z*G°M 



a*G 2 y a 
a 4 G 3 ,4 
a 4 G^ 
a 4 G 5 ^ 

z 6 Do>* 
z 6 D!h; 
z«D5>* 
z*DIh 

z 6 Dfo 

z«Fo^ 
z 6 Fiv* 

Z«F°2X 

z«Ffo 

2 6 F1^ 

Z»F!h 

VFoii 

b 2 F iH 



6 2 H 5H 



a»F 2 K 

a2F 3 H 



z 4 Do* 



13801. 53 
13810. 90 



14514. 75 
14518. 83 



14910. 04 
14949. 30 
15000. 84 
15062. 94 

15078. 25 
15270. 42 
15571.90 



15103. 77 
15264. 83 



15664. 75 
15688. 80 
15724.22 
15770. 72 



tesei. 45 

16449. 85 

16572. 54 
16728. 76 
16917. 15 
17186. 44 

17054. 87 
17116.92 
17181.98 
17242. 05 

18085. 82 
18126. 27 
18198. 08 
18802. 27 
.07 



18120. 12 
18171 06 
18258. 89 
18372. 46 
18513.46 
18680. 12 

18805. 05 
19189. 28 



19023. 47 
19145. 13 



19026. 34 
19078. 15 



-9.37 



34.08 



39.26 
51.54 
62.10 



192.17 
301.48 



161. 00 



24. 05 
35.42 
46.50 



88.40 
122.69 
156. 21 
188.40 
219. 29 



62.05 
65. 06 
60.07 



40.45 
71.81 
104. 19 
135. 80 



53.94 
84. 83 
113.57 
141. 00 
166. 66 



384. 23 



121. 66 



20687. 75 
20828. 48 
21032. 52 



81.32 
140. 73 
204. 04 



1.20 
0.64 



0.97 
1.17 



0.65 
0.94 
1.10 

1.18 

2.60 
1.68 
1.54 



0.90 
1.07 



0.39 
1.05 
1.22 
1.31 



0.00 
0.78 
1.10 
1.22 
1.26 
1.43 

0.59 
0.96 
1.14 
1.27 

3.20 
1.76 

1.58 
1.56 
1.55 

-0.44 
1.14 
1.28 
1.28 
1.38 
1.42 

0.67 
1.37 



0.91 
1.08 



0.86 
1.14 



-0.04 
1.21 
1.35 
1.45 



2 2S°, yiS°, x*S°, wiS°, v*S°, z*P°, y*P°, x*P°, v*P°, 
u*P t PF°, s2P°, z 2 D°, y*D°, xH)°, w*D°, v 2 F>°, 
w2D°, *2D°, ^F , w 2 F°, u*F°, VF , s*F°, (y*S°), 
w*F>°, 0<D°, s 4 D°, v*F°, p*F°, z6P°, i«D°. 

2/2S°, Z2p°, ^po^ x t?O f w i V o^ ^po, ^po^ 5 2po > y2 D°, 

x*D°, w2D°, v 9 -Fj°, w2D°, *2D°, z»F°, y 2 F°, x*F°, 
W 2Y°, F 2F°, u"<F°, PF°, s2F°, v 2 G°, ^G°, y*P°, 
u*F°, i 4 D°, * 4 D°, » 4 F°, g 4 F°, p<F°, s 4 G°. 

y*F°, u*F°, t*F°, y*G°,x*G , w 4 G°, v*G°, u*G°, t*G°, 
r 4 G°, z 4 H°, s/ 4 H°, z 4 H°, w<H°, z 4 I°, v 2 G° f zm°, 

ym°, xm°, vm°, &i Q , yn°, xv°. 

z 4 S°, y*S°, x*S°, w*S°, z 4 P°, y*r° f z 4 P , w*P°, v*F° t 
t*?°, y*D°, j<J)°, w<D°, v*D°, w 4 D°, t*D°, s*F>°, 
r 4 D°, 'q*T)°, p 4 D°, y 4 F°, r 4 F°, s 4 F°, z2P°, j2p° f 
x 2 F>°, v*D°, w'2F°, zT , z 6 D°. 

WF , w;2F°, z2Q°, .t2Q°, w*G°, v*G°, u 2 G°, t*G°, «2Q° 

I r2G°, q*G°, p*Q°, (zm°), vm°,xm°, tvm°, vni°, 
I um°, tm°, sm°, rm°, zn°, yn°, xn°, z/ 4 f°, *<f°, 

[ 5*F°, w*G°, w<G°, i<H , z 4 I°. 

x*P°, y*T>°, z*D°, w<D°, t*T>°, s*T>°, KD°, ?*D°, 
p*l)°, o<D°, y*F°, x*F°, w*F°, v*F°, u*F°, t*F°, 
r*F°, q*F°, p*F°, y*G°, x*G°, w*G°, ^G°, u*G°, 
t*G°, « 4 G°, -w2po, tn>°, M»D° t y 2 F°, i»F°, w2F°, 
t*F°, z2G°, y*G , x*G°, p»a°, t*G°, xm°, v'H. , 
x*F°. 



c«F,/«F f g*F, e«G, g*G t ft»a, e&UJW, a*F. 



»*D°, p*F>°, o<D°, y<F°, x 4 F°, w*F°, v*F°, u*F° 
ttf* t r *F°, q*F°, p 4 F°, yK}°, w*G°, v*G°, u*G° 

■ ^G°, s*G°, r<G°, z'H , y*ll°, x*U°, w*ll°, x*F° 
w*F°, w2F°, z2G°, VG , ym°, xm°, vm°, z2I° 

1/21°. 



^•P, atD, e«D,PD, g*D, e6F,/6F, g*F, a*D, a 4 F. 



a*D, e*D, g*D, e»F,/»F, g*F, e*Q,f*Q,h*G, cHl, a*F. 



\z2S°, y*8°, v2Q°. z2P°, |/2P°, w;2po > pipo ^po^ j2 d°, 
J y2D t W 2D°, <2D°, a;2po ( j'-D , «<D°, p<F°. 

?^2F°, a;2G , y2Q°, VG°, r*G f q 2 G°, p 2 G°, zm°, 

ym°, xm°, wm°, vm°, um°, tm°, sm°, z»i°, 

y*I°, x*I°, <? 4 F°, w*G°, v^G , u 4 G°, z 4 H°, ^H°, 
w<H°, z<I°. 

rw»P° f 2/ 2 D°, a;2D , w;2D°, »2D°, w2D , «2D , z2F°, 
2/2F°, 3^F°, w*F°, viF°, u*F°, PF°, s 2 F°, y 2 G°, 
«»Q°, y2G°, «2G°, ?2Q°, 5 2 G°, (r*Q°), ? 2 G°, y2H°, 
^h°, u*P°, v*T>°, s^D , p 4 D°, w*F°, u*F°, t*F°, 

[ 5<F°, M)'Q°, ^G°, 2<H°. 

2/«P°. 



a^P, a^D, a*F,/'F. 
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Electron 
config- 
uration 


Term 
symbol 


(WD) 


& 4 D 3 >* 
o*D 2 >* 
o<D, H 
6 4 Dom 


d*s(*Q) 


&2G4* 


d*sp(*F) 


z'GSh 
z 4 G§h 
z 4 G?h 


d^sppF) 


z<FIh 

zWSh 

zm* 


rfsppF) 


Z*D 9 ix 

Z*F>°2 H 


d*p(*D) 


zWlx 

Z 6 P°2X 

z«P§* 


dWD) 


z 4 Pfo 
z 4 P?k 
z 4 P^ 


(WD) 


j/ 6 F! h 
y*nn 

J/ 6 F| M 


d*p(«D) 


2/ 4 Ffo 

J/ 4 F§h 
2/ 4 F& 


d3sp(3F) 


z 2 G!^ 
z 2 Gfc< 


d*p(»D) 


V'ViX 
2/ 4 D2>i 
J/ 4 D§>i 


#p(«D) 


# 8 Dfo 
J/ 6 Di>* 
y 6 D^ 
J/ 6 Dfo 
Z/ 6 D2* 


<#*p(»F) 


zmx 
zmx 


rf 3 S» («P) 


tf~Dox 
z«Dfo 




z 4 Sfx 


d3 5 p(fiP) 


6 Pi>i 
y«PlH 


d3«p(3p) 




d3 S p(3G)? 


y { G°2H 
y^ln 
V*Ght 
y*Glx 



Level 



20767. 57 
20789. 13 
20812. 99 
20830. 20 

21603. 17 
21646. 39 

£1841. 45 
£1963. 50 
£21£1. 17 
££813. 99 

£8088. 06 
£S£10. 56 
23858. 09 
£3519. 84 

£3608. 80 
5.16 



£4648. 10 
£47£7. 85 
£4888. 56 

£4770. 62 
24915. 16 
25180.96 

£4789. 86 
£4880. 18 
£4898. 73 



£5111.50 
£5258. 63 

£5980. 51 
£6004. 22 
26122. 04 
26171.96 

26021. 89 
263U- 94 

26182. 60 
26249. 48 
26352. 69 
26480. 28 

£6397. 86 
£6437. 68 
£6505. 88 
£6604. 77 
26788. 81 

27187. 77 
27470. 88 

28313. 68 
28868. 76 
28462. 15 



£8768. IS 

28621. £7 

29202. 80 
29296. 43 
£9418. 17 

80021. 67 
80094. 52 
80120. 78 

30685. 60 
80694. 84 
80771. 12 
80864. 84 



Differ- 
ence 



-21. 56 
-23. 86 
-17.21 



122. 05 
157. 67 
192. 82 



122. 50 
142. 53 
166. 75 



326. 35 



79.75 
110. 71 



144. 54 
215. 80 



40.82 
68.55 
94.15 
118. 62 
142. 03 



73.71 
117. 82 
49.92 



323.05 



66.88 
103. 11 
127. 69 



40.32 
68.20 
98.89 
133. 54 



283. 11 



55.03 
93.39 
133.49 
172. 49 



93.63 
121. 74 



72.95 
26.26 



58.74 
77.38 
92.62 



Observed 
g 



1.45 
1.25 
1.20 
0.10 

1.11 
0.86 

0.55 
0.96 
1.16 
1.24 

0.39? 
0.98? 
1.23 
1.31 

0.76 
1.32? 

2.34 

1.85 
1.67 

2.54 
1.71 
1.59 

-0.58 
1.02 
1.23 
1.37 
1.41 
1.41 

0.42 
0.98 
1.15 
1.23 

0.92 
1.13 

-0.06 
1.17 
1.34 
1.39 

3.25 

1.86 
1.59 
1.58 
1.50 

1.07? 
1.01 

3.23 

1.82 
1.58 
1.52 
1.47 



2.32 
1.76 
1.62 

2.67 

1.74 
1.67 

0.53 
0.93 
1.13 
1.21 



Combinations 



x*F°, v*F°, u*F°, ^P°, x*T>°, v*T)°, r*D°, g*D°, p*D°, 
o*D°, ^F°, w*F°, v*F°, f*F°, r*F°, q*F°, p<F° , 
^G°, w;2P°, v 2 F°, t 2 F°, x*T>°, x & F°, 1°, 2°, 3°. 

yiF°, w 2 F°,v 2 F°,u 2 F ,t*F Q , y 2 G°, x*G°, v 2 G°, VG° 

s2G°, giG°, zm°, xm°, vm°, um°, tm°, sm° 

M<D°, ^D°, (r<D°), u*F°, q*F°, x*G°, w*G°, t*G° 



a*F,/<F. 

a*D, a*F, <MF,/4F, a9D « 

a2P,e2F,a*D, a 4 F. 

e«F, a6D, *><T>,/6D,/<5F, a*P, a*P, a<D, a<F. 

a*P, 6<P, a*D, <?<D, a*F, o 6 D. 

a^D, e«D,/6F, e*G t A«G, a^G, a*D, e*D, o*F. 

6*P, a'D, e*D, a<F, 6*F, e«F, a*G,a*H, a2G, am, a«D 
>a*G t am, a'D, a*F, 6*F, e*F, a<G, a«D. 
-a*P, b*F, a*D, e*D, a*F, &<F, e*F,f*F, a«V. 

■e 6 F, a«D, e6D,/6F, <*F,/6F, a<D, a<F, e<F. 
}a2D, a2F, a*G, e 2 F, a'P, aO), a*F, e*F,/*F. 

■/«P, a»D, f«F, ft«G, a2P, b*F, aJF. 

b*F. 

•a6S, a»D, a*F. 

a*F, b*F, a*D, a 2 D. 
a«F, b*F, a*G, a«H. 
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Electron 
config- 
uration 



Term 
symbol 



Level 



Differ- 
ence 



Observed 
g 



Combinations 



&sp(&F) 



d'sp(3Q) 



d3*p(»F) 



VsppF) 



d*sp(*F) 



<WP)? 

d<p(3F) 
d3*p(»D) 
rf<p(»P)? 



2«S 2 >* 

z'Ffo 
z 4 F 2 °>* 
z 4 F$k 
x 4 F2 H 

z 4 G2H 

2 2 S5 H 

2 So* 

ar«D8 H 
a:<Di« 
z 4 D 2 °h 
z 4 D§x 

2 4 Hfo 
2 4 HS H 
2 4 Hfo 

2 J P0H 
w 4 Ffo 

W 4 F2K 

w«F§k 
w 4 F<>* 

J/ 2 G$H 
2/ 2 G§* 

y 2 F 2 °K 
2 2 HI H 

wtDox 

w 4 D§h 
w*Dfo 



vmn 

*> 4 F§>$ 
i> 4 F§h 
» 4 FJ M 

V 2 Df>* 
V 2 Vva 

tf 4 Dfo 

0<D2h 

u*Dox 

U*D2X 

u*D°3X 
y 4 Sf* 

z 2 D! H 
z 2 DSh 

z 2 G| H 

^ 2 Poh 
tf 2 Pi* 

z 4 P 2 °* 
z 4 Pfo 
z 4 Pi* 



30SS2. 58 

31200. 12 
31228. 98 
31268. 15 
31317. 60 



31641. 18 
31721.73 

31937. 18 

51786. 19 

31962. SO 

32348. 89 
32^56. 45 
32660. 26 
32891. 06 

32692. 09 
32788. 22 
32897. 81 
32963. 90 

32724. 86 
32767. 88 

32738. 14 
32846. 74 
32988. 82 

33155. 30 

33306. 96 

33360. 31 

S3 481. 45 
33527. 64 

83640. 18 

33695. 32 

33966. 72 
33976. 02 
34065. 61 
34128. 04 

34019. 12 

34030. 04 
34167. 84 
34374. 81 
~".8l 



\.76 
34486. 80 

34477. 40 
34537. 21 
34619. 52 
34747. 06 

35012. 91 
35092. 36 
35225. 04 
35379. 11 

36408- %% 

36416. 49 
36700. 78 

36461. 26 
36538. 58 

36477. 75 
36580. 46 

36611. 81 
36695. 49 
36814. 80 



28.86 
39.17 
49.35 



143.09 
180. 55 
215. 45 



107.56 
203. 81 
230. 80 



96.13 
109. 59 



43.02 



108. 60 
142. 08 
166. 48 



-53. 35 

-46. 19 

55.14 



9.30 
89. 59 
62.43 



137. 80 
206. 97 
155. 00 



58.04 



59.81 
82.31 
127. 54 



79.45 
132. 68 
154. 07 



284. 29 
77.32 
102. 71 



-83. 68 
119.31 



0.38 
1.01 
1.21 
1.32 

0.53 
0.95 
1.12 
1.20 

2.30 

2.21 

0.08 
1.17 
1.29 
1.35 

0.68 
0.98 
1.11 
1.21 

0.73? 
1.22 

0.52 
1.01 
1.18 
1.30 

1.03 
0.91 

1.11 
0.85 

0.92 
1.09 

0.09 
0.80 
1.30 
1.35 



0.; 

1.32? 
1.21 
1.41 

0.73 
1.18 

0.00 
1.05 
1.28 
1.35 



1.12 
1.32 
1.33 

1.85 

0.89 
1.13 

0.85 
1.05 

0.74 
1.17 

1.54 
2.51 
1.77 



a 4 P, a 4 D. 

>a*F, a 4 D, b*D, a 4 F, b*F, a*Q, e^F, a 2 G, a«D 

■a*F, 6 4 F, a H, 6 2 G. 
a 2 P, 6 2 P, a'D, a«D. 

a*P, &P, fl 2D. 

a*P, 6*P, a*D, b*D, a 4 F, 6<F, 6 2 P, a 2 D. 



■a«F, a*G, a*H, a 2 F, tfG, bm. 
}a 2 P, 6*P, a 2 D, 6<P, a'D, a<F. 
•a 4 P, a 4 D, 6<D, a 4 F, 6 4 F, a*G, a 2 F. 



}a 2 D, a 2 F, a 2 G, 6 2 G, a 4 F, 6<F. 
}a 2 D, a 2 F, a 2 G, 6 2 G, a 4 D, a 4 F, 6*F. 
}a*G, 6 2 G, (a 2 H«), WW, a<F, a<H. 



a*P, 6 4 P, a 4 D, a<F, 6<F, a 2 P. 
a*P, a 4 D, b<D,a*F,pp. 
•a*P, 6 4 P, a 4 D, 6<D, a 4 F, b*F, a 4 G, a 2 P, a 2 D. 
}a 2 P, a 2 D, a 2 F, a 4 P, a 4 D, a«F. 
a*P, b*T, a'D, b*D, a 4 F, a 4 G, a 2 P, c 2 F. 

6 4 P, a 4 D, a 4 F, 6 2 G, a^D. 

a*P, 6*P, (a 2 P). 

|a 2 P, 6 2 P, a 2 D, a*F, c 2 G, 6 4 P, a<D, 6*D, a 4 F, 

|a 2 F, c 2 G, 6 2 G, a 2 H, 6 2 H, a 4 F, 6<F. 

>a 2 P, 6 2 P, aiD, a'D. 

a<P, 6 4 P, ><D, 6<D, 6<F< 
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Electron 
config- 
uration 



Term 
symbol 



Level 



Differ- 
ence 



Observed 
g 



Combinations 



d3 5 p(3H)? 

dM*D) 
d*p(3H) 

d*p(*F)? 
d3s.s(»F) 

d3sp(3H)? 
d«p(»F) 
d*p(3H)? 

d*p(m 

d 4 sOD) 
d<p(m) 



w^Glx 
w 2 G^ 

w*Glx 

X''F° 2 ^ 

xm* 

e*Fix 
e 4 F 2 >* 

e 4 F^ 

C<F4H 

e 8 Di^ 
e 6 D 2 j* 

e 6 D^ 

p»G?K 

2/ 2 H4H 
S/ 2 H& 

Z 4 Ifo 

Z 4 l6H 

l^FS* 

W 2 F33^ 

e6F >* 
e^Fi^ 

6 6 F2^ 

£ 6 F 3 >* 

^4* 

e 6 F 5 H 
Vmh* 

|/ 4 H4^ 
2/ 4 H^ 

Z/ 4 Ha^ 

f 4 G2^ 

tf 4 G§i* 
4 GIi$ 
v*Glx 

z 2 Ux 

tm° iH 

e 4 Do^ 

€ 4 D 2 >i 
C 4 D3H 

xm%x 

x.mb A 
x*mx 

x*Hlx 

xmix 

u 2 Gl}i 



86628. 82 
36828. 33 

86763. 41 
86822. 86 
36897. 88 
36938. 42 

36766. 00 
86925. 88 

36983. 63 
36989. 20 
37025. 60 

37075. 64 

37116. 68 
37158. 36 
37227. 44 
37322. 09 
37440. 74 

87174. 68 

37361.95 

37180. 90 
37210. 85 

37285. 03 

87315. 83 
37404. 25 
37518. 86 

37342. 66 
37475. 08 

37374. 98 
37423. 17 
37503. 14 
37614. 97 
37758. 07 
37931. 41 

87457. 50 
87752. 54 

87481.86 
37516. 95 
37565. 88 
37626. 44 

37498. 76 
37556. 00 
37644- 4t 
37764. 89 

87530. 29 
37606. 32 

37757. 24 
87834. 98 
37959. 66 
38115. 65 

37940. 08 
38003. 93 
38106. 32 
38242. 46 

.76 



199. 51 



59.45 
75.02 
40.54 



159. 88 



5.57 
36.40 
50.04 


41.68 
69.08 
94.65 
118. 65 



187. 27 



30.80 
88.42 
114. 11 



48.19 
79.97 
111. 83 
143. 10 
173. 34 



295. 04 



35.59 
48.93 
60.56 


57.24 
88.41 
120. 48 



38245. 75 
38323. 87 
38404. 96 



38529. 78 
38610. 94 



T6.03 



77.74 
124. 68 
155.99 



63. 85 
102. 39 
136. 14 



96.87 



78.12 
81.09 
78.00 



-81. 16 



0.65? 



1.06 
1.17 
1.26 

0.89 
1.05 



3.03 
1.87 
1.61 
1.64 

1.48 

0.99 
1.05 

0.73 
1.08 

0.87 
0.96 
1.08 
1.15 

0.84 
1.08 

-0.72 
1.05 
1.30 
1.33 
1.43 
1.52 

0.80 
1.18 

0.76 

1.05 
1.09 
1.24 

0.60 
1.02 
1.15 
1.22 

0.94 
1.06 

0.01 

1.18 
1.33 
1.35 



0.88 
1.10 

0.67 
0.93 
1.11 
1.22 

0.99 

0.88? 



}a*G, am. 

•a 4 F, 6 4 F, a 4 G, a 4 H, a2F, a*G, b*G, am, bm. 
\a*F, bm, a2D, a2F, a*G, am, a*F, b*F, a 4 G. 

y 4 D°, z*F°, y<F°, z2F°, z*G°, y*D°. 

-z«P°, z6D°, y*D°, z&F°, y*F°. 

a*D, a2F, a*G, &2Q, a 2 H, bm, a 4 F, 6 4 F, a 4 H. 
Wg, a2H, bm, a 4 F, a 4 G, a 4 H. 

■am, a*G, am, bm. 



am, a2D, a2F, a2Q, & 2 Q, a m, bm, 6 4 P, a 4 F, 6 4 F, 
K a 4 G, a<T>. 



z 6 D°, f/D°, z 8 F°, z 6 G°. 

a2P, am, a2F, a 4 P, a 4 D, a 4 F. 
a 4 G, am, c2G. 

[<D, a»F, WF, a 4 G, a 4 H, bm. 
a»Q, am, bm, a 4 G, a 4 H. 
•a 4 P, 6*P, a 4 D, 0*F, 6 4 F, am, a 2 G, b 2 G, a*D. 

•z 4 P°, ym°, 2/ 4 F°, y*F°. 
}a2G, b*G, a 2H, bm, a 4 F, 6 4 F, a 4 G, a*H. 

a 4 G, am, a2G, am, bm. 
\a*F, a2G,c2H, a 4 F. 
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Electron 
config- 
uration 



Term 
symbol 



Level 



Differ- 
ence 



Observed 
g 



Combinations 



d'apOH)? 

d*s.s(m) 

d*sp(m) 
d«p(»F) 

d3 5 p(3P) 

d*p(iP) 

d*p(m) 
d<p(3H) 

d3sp(iP)? 

d35p(iP)? 
d^(3Q) 



m* 

f*F m 
/ 4 F<* 

wmix 
u*F\x 

U { F°2\4 
U*F 3X 

u*Flx 
xWix 

S*D°2X 

p*D!« 

V s Dix 

vm* 

um\y a 

umi* 

wmiy$ 









•T'Po^ 

x*F\* 




w 2 p^ 




w 2 H5^ 


d<p(3Q) 


MFfc 

* 4 F^ 

* 4 P?* 


d3 S p(iG)? 




d3 S p(iH)? 




d*p( 3 G) 

i 


t*G°2H 

t*Glx 
t*Qhi 
t*Qlx 






<top(5P) 


r'D5« 
r*D\H 

r«D2K 
r*D$H 


d3 5 p(iD)? 


U>F°2X 

urn* 



39008. 60 
3903 1. 10 

39127. 23 
39241. 34 
39398. 82 
39597. 01 

39237. 10 



39266. 60 
39300. 43 
39341.76 
39391.02 

39847. 24 

39877. 62 
39935. 07 
39999. 89 
40125. 79 

39884- 43 
40119.26 

39962. 17 

40001. 18 
40038. 95 
40063. 78 

40153. 51 
40587. 85 

40225. 38 
40125 . 77 

40299. 81 

40314. 83 
40378. 70 
40452. 88 
40535. 62 

40828. 62 
40437. 42 



40693. 76 

40919. 68 
40980. 54 

41889. 49 
41428. 93 
41492. 29 
41599. 36 

41436. 58 
41539. 14 

41501. 41 
41659. 71 

41654. 70 
41758. 41 
41 860. 54 
41918. 24 

41751. 78 
41848. 47 



J. 47 
41999. 10 
42138. 00 
42245. 61 

41950. 35 
42020. 93 



72.50 



114. 11 

157. 48 
198. 19 



11.80 
173. 70 



33.88 
41.28 
49. 2G 



57. 45 
G4.82 
125. 90 



39.01 
37.77 
24. 83 



433. 84 
100. 39 



63.87 
73.68 
83.24 



39. 44 
63. 36 
107. 07 



102. 56 
158. 30 



103. 71 
102. 13 
57.70 



96.69 
161. 46 



70.63 
138. 90 
107. 61 



70.58 



0.92 
1.06 

0.46? 
1.03 
1. 22? 
1. 33? 

2.57 
1.60 
1.52 

0.54 
1.00 
1.21 
1.30 

2.00 

0.01 
1.10 
1.33 

1.38 

0.92 

1.14 

0.53 
0.99 
1. 19 
1.23 



1.01 



0.70 
1.12 



0.65 
0.92 
1.08 
1.22 



0.96 
0.99 

0.42 
0.89 
1.15 
1.23 

0.90 
1.04 

0.87 
1.05 

0.58 
1.03 
1.20 
1.20 

2.56 
1.62 
1.48 

0.04 
1.20 
1.33 
1.36 

0.84 
1.11 



Wh, &2H, a 4 G, am. 
z<D°, ym°, 2<F°, z*G°, z2F°. 

ia*P, bm, a*D, am. 

am, am, a*F, b*F, a*G, a 4 H, a2F, b*G. 
am, &<P, a 4 F. 
la«P f & 4 P, a 4 D, a 4 F, 6<F, a2P, &2p j a 2p f a «D. 

ja2P, &2p, a'-D, a«F, B«P, bm, am, a*F. 

« 4 F, bm, a*G, am, am, bm. 



\am, a2F, a2Q, b*G, a«D, a 4 F. 

Wp, bm, a2D, a2F, am, bm, am. 
a2P, am. 



am, a«G, a 4 U, bm. 

}a*P, a2D, 6 4 P. 

\b 2 F, a 2D, a2F, bm a 4 F. 

}am, bm. 

am, am, bm, a*F, 6 4 F, a<G, a 4 H, am, am. 

Ja^F, a»G, 62G, am, bm, a 4 F bm, a 4 G. 
\a*F, a2G, b*G, am, bm, a*F, b*F, a*G, am. 

bm, a*F, bm, a*G, am, am, a2Q, &2Q. 
am, bm, a 4 D, bm, am. 

am, bm, am, bm, am, bm, (&G), am. 

\am, am, am, a*G, 6»G, am, a 4 G. 
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Electron 
config- 
uration 



d«.d(«D) 

d«.d(«D)? 

d3 S p(ip)? 
d*.d(*D) 

d*.d(«D) 



<*3 S p(«P) 



fcs.dVF) 

Vs.dVF) 

cmpVG) 
d3s.s(3F) 



Term 
symbol 



tf 6 G3>* 

e 6 G4H 
e 6 G 6 H 
e 8 Ge>* 

W 2 H5^ 

e 6 Pi* 
e«P2« 

« 6 P3H 
*> 2 PlH 

f 2 Po^ 

W2S5^ 

/ 8 Fo* 
/ 3 Fi* 

/ 6 P2* 

/6Psh 

/ 6 F 6 * 

/"Dim 

/ 8 D 2 * 

/ 6 I>3« 

/ 8 P>4* 

m; 6 D§m 
w 8 Dfo 

W 8 D2M 

w 8 D§^ 

w 4 Sfo 
s'Ffo 
S*P§H 

(7 4 D5m 

ff*D 2 ^ 
ff*Dfo 

w*Po^ 

W*Pi^ 
W 4 P2H 

C 6 H2^ 

« 8 H 4 * 

c«H 5 m 
* 8 H 6 « 

/ 6 Oih 

/ 8 G 2 >* 

tm* 

tm* 

£2F 2 i{ 
C2F3K 

x 8 F?m 
z 6 Ffo 
ar 8 F 2 ^ 

xm* 



Level 



42033.84 
42070.05 
42114.17 
42177.31 
42257.32 
42353.42 

>.t4 



? 
? 

42164.74 



42480. 62 
42362. 04 

? 

? 
? 

42363. 62 
42506. 32 
42597.98 

? 
? 
? 

42404.89 
42553.62 

? 
? 

42587. 41 
42725. S3 

42969. 49 

42981.34 
43051. 31 
43147. 09 
6. 16 



43308. 83 
43410. 82 
43555. 12 

4344S. 33 
43503. 99 
43585. 59 

43649. 40 

43706. 82 
43787. 60 

43894. 15 
44028. 33 
44189. 95 

43818. 02 

43847. 16 
43911.93 
44005. 14 
44139. 69 
44327. 04 

43873. 79 
43875. 25 

43918. 58 
44066. 05 

43707. 97 
43845. 80 



44026. 29 
44202. 51 
44202. 51 



Differ- 
ence 



36.21 
44.12 
63. 14 
80.01 
96.10 



-162. 20 



142. 70 
71.66 



148. 73 



107. 10 
137. 92 



69.97 
95.78 
119. 06 



59.39 
101. 99 
144. 30 



60.66 
81.60 



57.42 
80.78 
106. 55 
134. 18 
161. 62 



29.14 
64.77 
93.21 
134. 55 
187. 35 



-1.46 



137. 83 
113. 44 
67.05 
176. 22 
0.00 



Observed 
g 



LOS 
1.23 
1.32 
1.35 

0.85 
1.06 



1.44? 



1.34 
1.14 



1.50? 



1.39 



1.61 



1.94 



Combinations 



zF°, 2/ 8 F°, z 8 G°. 

}a2G, &2Q, a2H, 6 2 H, a*F. 
z 8 P°, 2/ 8 D°. 



a*P, b*D, a<F, a«D. 
ja2p, &2p, a 2D, a*F, 6<D, a<F. 
a*P, a*P. 

►z 8 P°, z 8 D°, |/ 8 D°, ^D°, z 8 F°, y*F, z 8 G° 
►z 8 P°, 2«D°, y»D°. 

■a 8 D. 

a<P, 6*P. 
b*~P, a*D, a<F. 

a*P, 6*P, a*D, 6*D, a<F, 6<F. 
Up, a*D, 6*D, a2D, a2F. 

z 8 F°, z^G°. 



o »6a° 



z 8 F°, z 8 G' 



Ja2P, a2D, a2F, 02G, WG, a*F, 6*F, a 8 D. 
}z2D°, z2F°, x*F°. 



a«D, b*D, a*F, 6<F. 
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Electron 
config- 
uration 


Term 
symbol 




Z 6 PlX 
J 6 P2M 




* 4 G§h 
s 4 Gsm 
««GIh 

S 4 Gfo 


d*p(*Q) 




fcs.dVF) 


/ 6 PlH 
/ 8 P 3 X 


dWQ) 


s 2 G§ H 




P 4 Df« 

P 4 E>2>* 

p 4 Dfo 


d*8.d(*F) 


<7 8 D >* 
ff 6 DiH 

8 D 2 * 

ff 6 D 3 * 


. 


r 4 F 2 ° H 
r 4 F.§^ 
r*Fl H 




Q^ly, 
q*F e 2x 

<Z 4 F1* 




m2Poh 

W2Pl>i 


d3sp(m)? 


r 2 G§H 
r2GI>i 




(7 9 Poh 

{7 6 F 2 K 
(7 6 F 3 « 
(7 6 F4H 
ffSFsx 


d<p(*D) 


P 4 Ffo 
p'FS* 
p 4 F 3 °>s 
p<F^ 




tm* 


d 4 p(3D) 


o 4 Dfo 

0*L)2K 

o*DSh 




r'GSw 
r 4 Gfo 

r 4 Gl* 




* 4 Pfo 
t*F°2H 


d»*p(»G) 


sm* 

emu 




81m 


d*«p(»G) 





Level 



Differ- 
ence 



Observed 
g 



Combinations 



? 
? 

48988. 00 



U04S. 36 
44104. 55 
44178. 45 

44145. 77 
44184. 02 

44443. 67 
44532. 60 
44690. 47 

44463. 28 
44495. 43 

44514.34 
44554. 25 
44616. 68 
44700. 88 



44844. 83 
44921. 08 
45056. 61 
45157. 74 

44973. 60 
45049. 17 
45058. 62 
45145. 16 

45066. 56 
45107. 21 
45157. 72 
45237. 16 

? 

45169. 15 

45175. 92 
45361. 42 

(?) 
45638. 64 
46700. 25 
45743. 62 
45813. 25 
46034. 68 

45648. 86 
46688. 41 
46760. OS 
45891.55 

45654. 50 
45946. 66 

45702. 14 
45762. 24 

45838. 06 

45937. 07 

46052. 79 



46243. 64 
46363. 42 

46851. 10 
46862. 73 
46868. 10 

46996. 84 
47143. 24 

47423. 18 

47611.77 
47701.65 



43.68 
61.19 
73.90 



38.25 



88.93 
157. 87 



39.91 
62.43 
84.20 



76.25 
135. 53 
101. 13 



75.57 

9.45 

86.54 



40. 65 
50.51 
79.44 



61.71 
43.37 
69.23 
221. 33 



39. 55 
71.62 
131. 52 



-292. 16 



60.10 
75.82 
99.01 



86.27 
104.58 
119. 78 



11.63 
5.37 



146. 40 



89.78 



0.98 
1.26 
1.34 

0.90 
1.06? 



1.09 
0.91 



1.22 
1.37? 
1.32? 



1.55? 



0.58? 

0.97 
1.26 

0.59 
0.93 
1.05 
1.22 



1.66? 



0.98 
1.14 



0.60 



1.02 
1.32 



1.04? 



0.96? 

1.45 

0.56 
0.96 
1.15 
1.19 



a«D, 6 4 P. 

•a<F, 6 4 F, a 4 G, am, am. 

W, a*G, &2Q, am, bm, a F. 

z8D°, z6D°, 1°. 
}o2F, a*G, 6*G, am, a 4 F. 

a*P, 6 4 P, a*D, bm, a*F, 6 4 F, G, a*F, a'D. 

z«D°, z«F°. 

>bm, a 4 F, 6<F, a*G, am. 

am, bm, a 4 F, 6 4 F, a«G, a2D, VG, am, bm. 

\a*F, a 4 F, b*F. 
}(a2F),a2G, am, bm, a 4 F. 

2«D°, Z6F°, z<5G°. 

am, 6 4 D, a«F, 6<F, a 4 G, a«P, bm, am. 
}a2P, bm, am, a 4 D, bm, a<F, 6 4 F. 
z 4 P, a 4 D, 6 4 D, a*F, b*F, a*Q, am. 

a 4 F, a 4 G, am. 
a*F, bm, a*D, bm. 



1.01? 
0.94 



}a2P, am, am, a«G. 

bm. 
ja2Q, VG, am, bm. 
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Electron 
config- 
uration 



Term 
symbol 



Level 



Differ- 
ence 



Observed 



Combinations 



d*p(3P)? 
d*sp( 2 ~D) 

dh.dVF) 



d*s.d(*F) 
d»*p(»H) 

d3p2 



o<Ffo 

om* 

*> 2 So.4 
* 2 D2tf 

mu 

6 G2K 
6T 6 Q3H 

</ 6 G 5 ^ 
g 6 GsH 

xm* 

ft6Gs^ 

ftoGs^ 
ft6Ge>i 

p 2 Gfo 

^Gfo 

rmu 

r 2 Hl>s 
« 2 PI^ 

S 2 Pfo 



47801.87 
47916. 31 
48140. 15 



114.44 
223. 84 
188. 71 



47959. 82 
48157. 57 

48844- 67 



9.01 
49722. 88 

49717.57 
49797.18 
49875.12 
49983.16 
50164.26 
50301 . 63 

(?) 
(?) 

49789.17 
49932.37 
50114.59 
50209.05 

49977. 90 
50120. 69 

50584.27 
50654.72 
50751.83 
50876.00 
51026.30 
51201.12 

62744- 08 
52947. 98 

54081. 51 
54251.26 

57561. 86 
57744- 12 



0.89 
1.08 



2.03 
1.25 



79.61 
77. 94 
108. 04 
181. 10 
137. 37 



143. 20 
182. 22 
94.46 



142. 79 



70.45 
97.11 
124. 17 
150. 30 
174. 82 



173. 90 
169. 75 

-182.76 



a*F. 

•p 2 F, a 2 G, 6 2 G, am, bm, a<F. 

a 2 P, 6 2 P. 

►a 2 P, & 2 P, a 2 D, a 2 F. 

z fi G°. 



zOG°. 



0.91 
1.06 



\am, bm, am. 



x«D°, z°F°, ^F°, z«G° 



Ja 2 G, am, bm. 
a 2 G, am. 
]a 2 P, a 2 D. 



Table 3. — Intervals of some V i terms 



Term 


Level 
intervals 


Interval ratios 


Term 


Level 

intervals 


Interval ratios 


Observed 


Theo- 
retical 


Observed 


Theo- 
retical 


a*F 
a<>D 

a*T> 
a*P 

Z6D° 


229. 60 
186. 04 
137. 38 

113. 52 
91.24 
66.93 
40.88 

137. 20 
102. 32 
163. 26 

187. 62 
92.42 

135. 80 
104. 19 
71.81 
40.45 


9.0 

1:1 

9.0 
7.2 
5.3 
3.2 

7.0 
5.2 
3.2 

5.0 
2.5 

9.0 
6.9 
4.8 
3.0 


9 

7 
5 

9 
7 
5 
3 

7 
5 
3 

5 
3 

9 
7 
5 
3 


Z6F° 

z«G° 

z*D° 

z<F° 
z<G° 


166. 66 
141. 00 
113. 57 
84.83 
53.94 

219. 29 
188. 40 

156. 21 
122. 69 

88.40 

204. 04 
140. 73 
81.32 

166. 75 
142. 53 
122. 50 

192. 82 

157. 67 
122. 05 


11.0 
9.3 
7.5 
5.6 
3.6 

13.0 
11.2 
9.2 
7.2 

5.2 

7.0 

4.8 
2.9 

9.0 

7.7 
6.6 

11.0 
9.0 
7.0 


11 
9 

7 
5 
3 

13 
11 
9 

[7 
[5 

7 
5 
3 

9 
7 
5 

11 
9 

7 
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3. ELECTRON CONFIGURATIONS, THEORETICAL AND 
BSERVED TERMS 

The atomic number being 23, the extra-nuclear structure of normal 
vanadium atoms is represented by- 
Is 2 2s 2 2tf 3s 2 Ztf 3d 3 4s 2 , 
but only the last five electrons need be considered in the theory of 
the first spectrum [7] ; thus the configuration 3d 3 4s 2 gives rise to a 
group of terms including the ground state 4 F, while 3d 4 4s and 3d 5 both 
produce larger families of metastable states. These even terms 
combine with a multitude of odd terms resulting from configurations 
involving a p electron, 3d 3 4s 4p or 3d 4 4p, thereby accounting for a 
majority of the observed Vi lines. These odd terms also combine 
with higher even ones which form series with the lower ones because 
they arise from similar electron configurations with augmented total 
quantum numbers, 3d 3 4s 5s, 3d 4 5s, 3d 3 4s 4d. Such series converge 
to low states of the V + atom, but the structure of the V n spectrum 
has not been sufficiently analyzed to permit a complete correlation 
of terms and series. Also the identification of established terms 
of Vi is sometimes doubtful or ambiguous because, on account of 
overlapping, there is little justification for ascribing to some terms a 
single configuration and convergence limit. However, since the 
Vi spectrum is, for the most part, orderly and regular as indicated 
by intensities, intervals and Zceman effects for LS coupling, it has 
been possible to find a fairly satisfactory correlation between electron 
configurations and the resulting terms. We now enter upon a dis- 
cussion of such correlation, assisted by comparison with other spectra, 
under the headings (a), low terms; (b), middle odd terms; and (c), 
high terms. 

(a) LOW TERMS 

Those to be expected are: 
3d 3 4s 2 - 4 F 4 P* 2 P 2 D 2 F 2 G 2 H* 2 D 
3d' 4s:' 6 D 4 b; 4 P 2 P, 4 D 2 D,' 4 F 2 F, 4 G 2 G*, 4 IPH; 4 P 2 P, 4 F 2 F. 
d 5 : 6 S; 4 P, 4 D, 4 F, 4 G, and many doublets. 

The d 3 s 2 terms may be identified by comparison with the d 3 configura- 
tions in the related spectra V in and Tin. Taking the components 
of highest J, and temporarily measuring all levels from the lowest of 
these in this particular configuration, we compile [35] the data given 
in table 4. The overall separations of the highest and lowest levels 
of each term are given in parentheses. 

Table 4. — Comparison of spectr alter ms from d z 





<i»Vi 




<f3 V III 


d3 Ti II 


a*F 
a*P 
a2P 

a2Q 




9271 
13248 
13995 


(553) 

(2S0) 
(-8) 
(34) 



11188 
10804 
15793 


(583) 
(258) 
(180) 
(147) 




8302 
8759 
11542 
19676 
7902 
11559 


(308) 
(154) 
(125) 
(129) 
(-60) 
(120) 
(98) 


10548 
14711 


(208) 
(161) 


11604 
16394 


(221) 
(155) 



This comparison settles the identification of these terms beyond 
doubt. The narrow separation of d 2 T> and inversion of a 2 V may be 
explained by repulsion of a 2 D 1V2 a 2 F m , which share their g's. The 
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missing 2 F level in V i is probably at about 23 000 and should, therefore, 
give faint lines. 

A similar comparison for the d^s configurations is given [35] in 
table 5. The identification is again satisfactory. 





Table 5. — Comparison of spectral terms from d*s 


d'sVi 


d*s Cr II 


d*Vn 


aW 





(313) 


«D 





(535) 


«D 





(339) 


a<D 


6290 


(303) 


<D 


7527 


(495) 








6*P 


13147 


(494) 


<P 


18368 


(912) 


3p 


11568 


(612) 


6'P 


16764 


(384) 


2p 


22859 


(697) 








&*D 


18342 


(-63) 


*D 






3D 






6*F 


13345 


(106) 


4F 


18723 


(137) 


3F 


13269 


(118) 


a2F 


16653 


(52) 


2F 


23111 


(39) 








a<G 


14817 


(187) 


*G 


21198 


(276) 


3Q 


16193 


(192) 


&2Q 


19178 


(-43) 


2G 


26066? 


(54) 








am 


12638 


(153) 


<H 


17895 


(234) 


3H 






bm 


16720 


(122) 


m 


22316 


(182) 









The terms from the d 5 configuration should be much higher and 
their combinations should be in the infrared. Two have been 
identified, as shown [35] in table 6. 

Table 6. — Comparison of spectral terms from d 5 





d« Vi 


d& Cm 


a0S 
'P 


20202 






21824 
25035 
32856 
20514 


(2) 
(13) 
(18) 

(7) 






37075 


(92) 







Here the levels for Vi are referred to the ground level. In con- 
figurations of this d n type the differences between the various terms 
are much smaller in the arc than in the related spark spectra. It 
appears, therefore, that the undiscovered terms in Vi are about 
32000 above the bottom, which would make all their combinations 
of any strength lie too far in the infrared to be observed. 

(b) MIDDLE ODD TERMS 

The odd terms, at middle levels, arise from the configurations d 4 p 
and d 3 sp. They may be divided into families according to limit term 
in Vn, and give numerous triads of closely related terms. Each triad 
should give its strongest combinations with the corresponding term 
of d*s. In this way the identifications in tables 7 and 8 have been 
made. Terms in heavy type are regarded as securely identified; the 
others are doubtful. Under each term is given the wave number of 
the leading line of the multiplet resulting from its combination with 
the related d*s term. Most of these groups lie between 20000 and 
26000, and make the spectrum very rich in this region. 
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Vnd* 


Vi 


d*s 


Vid 4 p Predicted 


Identified 


«D 


a6D 


a<D 


«PDF 


<PDF 


26P° 


»»D° 


l/« F° 


z<P° 


1/<D° 


y*F° 












22413 


24313 


22828 


16415 


17764 


17456 


*>P 


6<P 


6»P 


<SPD 


»SPD 


y«S°? 
20836 


j4 po ? 

21039 


24553 


fl»S°? 
29655 




t;2D° 
20929 


3D 


b*T> 




<PDF 


2PDF 




25169 


p4F° 
25123 














3F 


b*F 


a2F 


<DFG 


2DFG 


t*D° 


u«F° 


v*G° 


wW° 


w;2F°? 


jJG° 












22344 


23620 


21994 


18674 


18396 


17460 


3Q 


a*G 


&3Q 


<FGH 


3FGH 


«4F° 

24357 


24676 


23293 




22859 


22580 


3H 


a<H 


6«H 


<GHI 


»GHI 


ft*© 


z«H° 


z<I° 


v*G° 


xm° 


zzp? 












25000 


23420 


22455 


18216 


19075 


18461 



From (Psp we obtained the results given in table 8. 
Table 8. — Identified Vi terms from d 3 sp 



Vm 


Vn 


Vi 


Vi 

d 3 sp 
Predicted 






Vi 






rf3 


d3« 


rf3*2 






Identified 








»F 




6DFG 


<DFG 


Z 6D° 


z»F° 


z«G° 


34194 


w*F° 
32602 


x*G° 
31384 


«F 




a*F 




















3F 




<DFG 


2DFG 


z<D° 
20479 


z<F° 
22966 


z<G° 
21760 


Z2D° 


8»F° 


Z2G° 




sp 




«SPD 


<SPD 


Z8S° 


1/8P 


X6D° 


«,*S° 
33144 


w<P° 
29598 


32420 


«P 




a*P 




















3p 




*SPD 


2SPD 


30022 


1/<P° 
20296 


24303 


~" 


"■ 


"■ 




3P 




♦SPD 


2SPD 














2p 


ip 


a^P 




2SPD 


Z2S°? 

26498 


t;2P°? 
28516 


w2D°? 
26524 










3D 




'PDF 


2PDF 


-- 


-- 


-- 


- 


35139 


- 


2D 


ID 


a*D 




2PDF 


22031 


" 


W2F°? 

27472 










3F 




<DFG 


2DFG 














2F 


IF 


2F 




2DFG 
















3Q 




<FGH 


2FGH 


J4F° 


r*G°T 


z'H° 


«2F° 

36042 


?2G° 

37056 


sm° 

36600 


2G 




a2G 




















iG 






2FGH 


f3F° 

32773 


30438 


w2H° 
31120 


~" 


■" 


- " 




3H 




<GHI 


2GHI 


w<G°? 


y«H°? 


-- 


p2QO? 

37683 


r2H°? 

36821 


X2I° 

34855 


2H 




a«H 




















iH 






2GHI 


r2Q°? 

30096 


26394 


v*v>t 

23816 


~" 


■" 





Here each low term has two "proper triads' ' with different limits in 
V ii, and also related triads of higher and lower multiplicity (if the 
latter is possible). The latter triads have no low terms closely related 
to them, so that no combinations are given in the table. Their 
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combinations with low terms of other families are not often strong. 
There are other terms from this configuration not likely to be observed. 
The identification of many of the odd doublet and quartet com- 
binations is practically impossible — indeed, it is probable that the 
configurations are so intermixed that there is little sense in ascribing 
to a given term a single configuration and limit term. The sextets 
may, however, be definitely identified as follows: 

z 6 D°l 

z 6 F° \d*sp ( 5 F). Combinations with c e F. 

Z6G°J 

z 6 P°] 

?/ 6 D° \d*p ( 5 D). Combinations with a 6 D. 
2/ 6 F°J 

z 6 S°l 

i/ 6 P° }d*sp ( 5 P). Left over. 

s 6 D°J 

The assignment of 2 6 S° is doubtful. It is a real level and in the 
right position. 

6 po-» Combinations with a 6 D; no more sextets 

w & T>°\d i 5i> from 4p; and these are too high. The 

x^F°\ general nature of these levels appears to 

J be certain ; some of the details are doubtful. 

(c) HIGH TERMS 

For the high terms, the distinctness of the various families, each 
with its own limit, is much sharper, and interfamily combinations 
are usually very weak or absent. 

All the sextet configurations can be reliably assigned, the reasons 
being as summarized: 

e 6 D d*-s ( 5 D). Combination with z 6 P°, ?/ 6 D , y«F°, and also series. 

e 6 P 

/ G D >d 4 -d ( 5 D) . Combination with same triad. (Lower members frag- 

/ 6 F mentary) • 

e 6 F d?s-s ( 5 F). Combination with z 6 D°, z 6 F°, z 6 G°; series. 

pv\ 

<7 6 F }d s s-d ( 5 F). Combination with same triad; series. 
/«G 

— >d 3 s-d ( 5 F). Combinations; series (no satellites). 

<7 6 G 

pH) 

/i 6 G d*p 2 . Only chance left; also analogy with Til. 

For the high quartets we have: 

e 4 D d 4 -s ( 5 D). Combinations with d K p triad; series. 

6 4 F d 5 Combinations with same triad. At right level for 

this; not for anything else. 
/ 4 F d 3 s-s ( 5 F). Combinations with d 3 sp triad; series. 

No other high even quartet terms have been found despite much 
searching. There should be pentads d*-d and d?s-d. 

The only high doublet found is e 2 F, wliich combines with the d z sp 
triad, and has obviously the limit d?s ( 3 F) — the lowest triplet term 
in Vn. 
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It is of interest to compare the numbers of terms predicted by 
Hund's theory and those found in the present work. 
For the low levels we have: 



Electrons 


6S 


«D 


<S 


«P 


<D 


<F 


*G 


*H 


2S 


2 p 


2D 


21? 


2Q 


in n 


^/Predicted 
a s \Observed 








1 
1 




1 
1 








1 
1 


2 

1 


1 


1 
1 


1 
1 


. 4o /Predicted 
a s \Observed 




1 
1 




2 
1 


2 

2 


2 
1 


1 
1 


1 

1 


2 


2 
1 


3 


3 
1 


3 

1 


1 1 

1 


j 6 /Predicted 
(Observed 


1 
1 






1 


1 


1 

1 


1 




1 


1 


3 


2 


2 


1 1 



All the low sextet terms have been found and all of the quartets 
except a few which are known to lie high and must give infrared 
lines. Most of the doublets are still undiscovered. The missing 
terms are mainly those which have (probably high) singlet limits in 
Vn. Only a small part of the high-lying d 5 group is known. 

For the odd levels, involving a ip electron, distinction between 
the origins d*sp and d*p is often impracticable. The two together 
give: 



Electrons 



d 3 sp 
d*p 

Combined 
Observed 



6S »P CD OF OQ 



1 1 2 
1 1 



12 3 2 1 

13 4 3 1 



*S <P <D <F <Q <U <I 



3 5 8 6 5 2 1 

2 4 6 5 4 2 1 



5 9 14 11 9 4 2 
4 7 12 12 9 4 1 



2S 2P 2D 2F 2Q 2U 21 2K 



3 7 10 9 7 4 2 

2 7 8 9 7 5 2 1 



5 14 18 18 14 9 4 
5 8 7 8 11 9 3 



The number of observed terms sometimes exceeds the computed, 
indicating that some terms arising from a 5p electron have been 
observed. This is certain among the sextets. The doublets are far 
from complete. 

The high levels, arising from the addition of a 4s or Ad electron to 
the terms of Vn, are theoretically very numerous — SO in the first 
case and 220 in the second. Only a very few of these, arising from 
the lowest levels, have been detected — as is the case in all other 
spectra. 

Table 1 contains 420 lines of intensity 15 or more. Of these only 
16 remain unclassified. This, together with the results of this section, 
indicates that both the theoretical and practical analysis of the 
spectrum in the observable region is very nearly complete. 

4. SERIES AND IONIZATION POTENTIALS 

The foregoing analysis indicates that a considerable number of 
series have been identified in the Vi spectrum, but in no case have 
they been observed beyond two members. All the observed series 
converge to the two lowest terms in Vn, a 5 D and a 5 F. The series 
formed by addition of s-electrons to these terms, if reduced with the 
simple Rydberg formula, give the following values for the difference 
of the lowest energy levels in Vi and Vn (table 9). 
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Table 9 — V i series 



Electron 


U 


53 


»* for 4s 


Limit 


Vil 


Ionization 


a 6 D4^ 

a«D 3 H 
a 6 D2H 

Mean 


2425 
2311 
2220 
2153 
2112 


37441 
37322 
37227 
37158 
37117 


1.4311 
1.4312 
1.4312 
1. 4313 
1. 4313 


56009 
55889 
55793 
55723 
55682 


339 
209 
107 
36 



55670 
55680 
55686 
55687 
55682 


55681 


a 4 D2^ 
Mean 


8716 
8579 
8476 
8413 


38242 
38106 
38004 
37940 


1. 5344 
1. 5344 
1. 5343 
1. 5344 


55327 
55191 
55089 
55025 


339 
209 
107 
36 


54988 
54982 
54982 
54989 


51985 


a*F 4 H 
(HFs* 
a 4 F2>* 
a*Fm 

Mean 


553 

323 

137 




39597 
39399 
39241 
39127 


1. 3684 
1. 3679 
1. 3675 
1. 3672 


59161 
58971 
58818 
58711 


3163 

2968 
2809 
2687 


55998 
56003 
56009 
56024 


56009 















The general mean is 55558, corresponding to 6.85 volts. The 
agreement between the results from the various components of a 
term is so much better than that from terms of different types 
(though the latter is good), that it would have sufficed to use only 
the components of highest J. The mean result is, however, almost 
certainly too high, for a study of the spectra of elements of neighbor- 
ing atomic number, for which long series and reliable values of the 
so-called effective quantum number n* exist, shows that for the 4s 
and 5s terms An* is always considerably greater than unity. The 
principal data are summarized in table 10, which explains itself. 

This table may be applied to vanadium in two ways; by estimating 
the actual value of n* by interpolation between Ti and Cr, or by a 
similar estimation of An*. 



Table 10. — Denominator n* for spectra of iron group 



Configuration 


d»-is+s 


d»-is-HJ 


d»+s 


(f»+d 


Electron 


Term 


is 


55 


Term 


id 5d 


Term 


is 


5s 


Term 


id 5d 


Ki 






*s 


1.771 


2.802 


2D 


3.798 4.771 


Cai 


{ 


is 

3S 


1.492 


2.620 
2.485 


iD 

3D 


3.023 "4.146 
3.083 4.091 


ID 

3D 


1.633 
1.604 


(°) 
2.657 




Til 


{ 


3F 

*F 


1.411 


2.489 
2.392 


«H 


2.870 3.885 


3F 

«F 


1.569 
1.489 


2.545 


»H 


2.997 


Cri 


{ 




1.367 


2.454 
2.338 




*s 

7S 


1.529 
1.418 


2.567 
2.494 


7D 


2.989 4.008 


Mm 


{ 


8S 


1.352 


2.433 
2.313 


8D 


2.936 
2.881 3.895 


*D 

«D 


1.467 
1.385 


2. 544 
2.464 




Nil 


{ 


3F 
8F 


1.252 


2.372 
2.259 


3H 

»H 


2. 867° 3. 701 
2.896 3.907 


ID 

3D 


1.374 
1.337 


2. 517 
2.411 


iG 

3G 


3.177 

2.972 


Cm 


{ 


*D 


1.226 


2.368 
2.242 


*G 


2.894 3.899 


3S 


1.327 


2.392 


2D 


2.978 3.980 


Zni 


{ 


IS 

3S 


1.203 


2.344 
2.229 


'D 
D 


2.871 3.843 
2.906 3.908 







• Series known to be perturbed. 
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It should be noted that, if we should apply a simple Rydberg 
series to the configurations d n ~ l 4s 2 and G? n-1 4s5s, we would do better 
by taking the upper term of higher multiplicity, e. g., 3 S in Cai, and 
the lower one of lower multiplicity, as An* is much nearer unity 
than for the two terms of the same multiplicity. (This was pointed 
out to one of us long ago by Shenstone.) 

Estimating n* itself for the possible series in Vi, we find the 
value given in table 11. Each separate member of a series gives an 
estimate of the limit, and upon allowance for the limit-term in Vn, 
of the ionization energy. 

Table 11. — Vi series 



Configura- 


Term 


Estimated 
n* 


Resulting 
term 


Observed 
level 


Limit 


Limit in V n 


Ionization 


tion 


»F 5 


«D 4 


d*8+i8 

dh+te 

d^s+id 
d*s+5d 

dH-4s 

(J4+5S 

di+4d 


c«F 5 h 

a»D4>* 
e*D 3H 
e8D 4 }* 


1.387 
2.472 
2.364 
2.873 
3.888 

1.543 
1.450 
2.59± 
2.520 
2.993 


57043 
17958 
19636 
13295 
7259 

46092 
52194 
163 59± 
17280 
12250 


553 

39597 
37931 
4 1190 
50302 

8716 
2425 
38242 
37441 
42353 


57596 
57555 
57567 
57485 
57561 

54808 
54619 
54601 
54721 
54603 


3163 
3163 
3163 
3163 
3163 


339 
339 
339 
339 
339 


54433 
54392 
54404 
54322 
54398 

54469 

54280 

64262db 

54382 

54264 





















The agreement of the 10 values is extraordinary. The five with 
limit 6 F give 54390; those with limit 6 D give 54331. 

It is evident that estimations of An* would have led to almost 
exactly the same limit — but the present method makes more terms 
available. The general mean 54361 corresponds to 6.71 volts. 

If these 10 values were really independent observations the 
probable error of the mean would be ± 16 wave numbers, or ± 0.002 
volt. This is not a safe assumption, but it is evident that the 
ionization potential is very well determined. 
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